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engineers 

agree 


Not on tobacco blends— 
or sources of energy - 

but every day, 
tbiougliout the industry 

Engineers agree 
on Wiggins t^onneclors. 

"Wiggins 

The aulhorily on connectors 
Engineered lor Reliabilily. 








E. B. Wiggins Oil Tool Company, Inc. 
3424 East Olympic Blvd., Los Angeles 23, Calif. 


CRANE f 



World's Fastesf Navy Fighter 

Proudly wears 
controls 


safe,p«siti 

The experience ot more than 36 years ot 
design ana manufacture of precision equipment 
systems has given Sargent En^neering CorporatioD 
the "know-how" to aid in solving the essential and 
advance problems of force control. Leading airframe 
anufacturers are using hundreds of 
ent hydraulic, mechanical, pneumatic, 
electronic force control units on the 
nation's military planes, commercial planes and nussiles. 
Sargent places its facilities of design and manu- 
facture at yourdisposal. We invite you to send your 
specifications for the Sargent proposal of your 
force control problems. 
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• OUTPUT UP TO 5 VOLTS WITHOUT AMPLIFICATION 

• ACCURATE UNOER 950 TO 2,000 CPS VIBRATION 

• AVAILABLE IK VARIOUS RANGES FROM — 300°F. TO ISOO’F. 

• RESISTANCE CHANCE OF 100 OHMS OVER SPECIFIED RANGE 


Trans-Sonics Type 1300 Bulb Temperature Pickups are 
precision high-speed resistance thermometers with a plati- 
num resistance winding as the sensing element. Each Type 
1300 Bulb Temperature Pickup is individually calibrated 
and supplied with its own calibration sheet. The tempera- 
ture interval over which the 100 ohm resistance change will 
occur may be as low as 100°F. These Pickups are designed 
to withstand pressures up to 3,000 psia. When specified 
they can be furnished for installations in conosne liquids 
or gases. Their leads can be exposed to temperatures up to 
600°F. and may be detached from the instrument proper 
for shortening or easy replacement. Write for Bulletin 1370 
to Trans-Sonics. Inc., Dept. 7. 
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BREAKING THROUGH 
THE HEAT BARRIER 


The faster they go, the hotter it gets inside guided missiles 
and jet aircraft. The heat conies from friction of air 
and from electronic equipment. 


Excellenee 

Eleeironles 



Heat from friction cannot'be eliminated, but heat from electronic 
equipment can be greatly reduced by using transistors. 
However, existing transistors could not be used 
because they would not operate at high enough temperatures. 
Now, Raytheon’s new PNP silicon transistors function 
reliably at high temperatures in jet and missile 
equipment— give 90% savings in size, weight and power. 
By helping to solve this difficult problem, silicon transistors 
by Raytheon are making a significant contribution to the 
efficient operation of the latest airborne miiitary equipment. 


There are more Raytheon transistors in use than any other make. 


RAYTHEON MANUFACTURING COMPANY 

Waltham 6A, MaasachueeHs 


an important OPEN LETTER concerning 

Your Aircraft Stainless Requirements 


To all monulacturers 

P”" ■ „ tough 

,.„ho»se, ‘1»» oi .upply foi you. »««■«■ 

rL:"hv.u«g»weo.»y^^ 


, .tetk. A" 


requir»pn«n«. n 

•> Tk -I na diHerens* betwean wa 
*■ ^ Tp -Pith U 5. Steel Supply. "« ' 

Your order won 


- '■ 

up'p«»«- 

Kework, Ui 

InvoBlorlo* of ‘'^J®y^°’,‘j'*p^'dteed% MILS 672’ : tVP* 32’ rov"^* ** 


„uuul.0 ton *„pp„rtuuily to be o! semce to you. 

-IS, We will welcome an opi~ 


SEND FOR YOUR COPY 
▼ TODAY! 


NEW BOOKLET AVAILABLE OH AIRCRAFT STEELS OF TOMORROW 

Have you been wondering what is being done in the development of 
aircraft steels to meet the challenge of supersonic flight? A tecenUy 
published United States Steel pamphlet. "Special Steels tot the Air- 
craft of Tomorrow." will bring you up-to-date on what U. S. Steel has 
been doing in its research and development program for your industry. 


U. S. STEEL SUPPLY 

DIVISION 




NEW PROVEN COURSE AND DISTANCE COMPUTING SYSTEM 
SOLVES YOUR NAVIGATION PROBLEM -f/Co’s ASN-7 


The flight-tested ASN-7 answers every navigational question the pilot can 
ask. Self-contained, automatic, this dead reckoning system is revolutionizing 
aerial navigation. In operation, the pilot sets in the latitude and longitude of 
his take-off point and of his destination, and the system guides him in — 
regardless of how his course changes, regardless of distance, and without 
air-ground or ground-air communication. Alternate destinations can be 
inserted and stored, 


This FICo system can be installed in any aircraft— from jet fighters to tankers, 
bombers, transports and airliners. And it is in production now! It is smaller 
in size and lighter in weight than any comparable navigation systein now 
in existence, and offers extreme accuracy. Tile ASN-7 features automatic 
variation and can be supplied with polar capabilities, automatic fix correc- 
tion, and automatic drift and ground speed. For additional information, 
write to Airborne Equipment Department, Ford Instrument Co., on your 
letterhead. 




FORD INSTRUMENT CO. 

DIVISION OF SPERPy RAND CORPORATION 

Beverly Hills, Colif Dayton, Ohio 

Ml obllltiai tor Find g lulurt gl FOICF IKSIIUVEHT COMNSr. Wiilg lot Inlomolier. 




SAGINAW b/b SCREWS 
are guaranteed 

90% EFFICIENT! 


Require 4/5 LESS torque than Acme Screws for same linear out- 
put on Actuator and Positioner Applications! Saves space* weight! 



SIX DESIGN 
ADVANTAGES 




SAGINAW b/b SPLINE 


l lilixinc lln- smiif liHsic fl/iV/ins 
Ml |.i'ii«'ipl*'. tiaeina» lias dc- 
vflopi'il llir Snfinaieb/h 








the BIG name in 




SPECIALIZED ROTATING 
ELECTRICAL EQUIPMENT 




MOTORS 


The development of small, special-purpose, 
rotating electrical equipment had its origin at 
Eastern Air Devices, where— since 1942— 
know-how and experience In the design and 
production of miniaturized equipment has 
been meeting specialized requirements. 




If your need is small motors, blowers, tans, 
actuators or generators EAO is ready with 
production capacity to handle your volume 
requirements, and with engineering design 
services to develop and produce a unit to 
meet the most exacting, specialized need. 
Write for complete information on EAD’s 
standard line and specialized design services 
. . . yours for the asking. 



BLOWERS & FANS 

Axial Flow A Vane Axial 


w 


Cspecitits range up telDOO 
cfm witli special designs 
available fcr high stetic 
pressures. Single and 
double enOed-50, 69, 400 
cycle and variable fre- 
quency (360-1600 cycles). 



ALTERNATORS 



Allernalors available from 1~ diameter, .01 
Vii to 6 h~ diameter 800 va^ power up to 400 
volt-amps; wide trequency lange. low har- 
monic content-units are capable ol deliver- 
ing a sine wave witn less men 2% distortion. 
Dual Irequency units produce a combination 
ol Ireguencles and voltages lot special 
applications. 


SERVOMOTOR- 

TACHOMETER 

GENERATORS 


Servomotor-Tachometer Generators pro- 
vide a voltage signal proportional to 




Eastern Air Devices, inc. 


‘‘QUALITY STANDARD OF THE INDUSTRY” 


How to use a Wave Analyzer on an Ocean Wave 


for any low frequencies from l/Wth fo 5 cycles per second) 




A head-on attack on this problem will soon 
uncover the disconcerting fact thatwave analyzers 
just don't come this big. Those of a more conifort- 
able size generally operate on frequencies of five 
cycles per second and more. 

But frequencies as Imv as 1 /10th cycle per sec- 
ond— like earthquake waves, ship motion, and 
low-frequency vibrations of large machines and 
structures can be fed to conventional wave ana- 
lyzers with completely satisfactory results. Mag- 
netic tape recording provides an essential conver- 
sion step between. 


Two Ampex FR-100 magnetic recorders were 
purchased and installed aboard the SS Mariposa 
for Bell Aircraft Corporation’s study of ship mo- 
tion at sea. The frequencies encountered were far 
below one cycle per second. These were recorded 
at the lowest tape speed on the recorder ( IS in/ 
see.). Reproducing the tape at the highest tape 
speed (60 in/seo.) multiplied the frequencies by 
32. Recopying onto the second recorder and speed- 
ing up again increased the total speedup to 32 x 
32 or a total of 1024. As an example, a frequency 
of 1/IOth cycle per second became approximately 
100 cycles per second and was 
easilysepaiatcd and measured 
by wave-analysis equipment. 

The Ampex FR-IOO record- 
er has six standard speeds frnm 
IS to 80 in/sec. in the ratio of 
1, 2, 4, 8, 16 and 32. Recopy- 
ing accomplishes further mul- 
tiplication by powers of two. 
Even a second recopying is 
perfectly feasible just in ease 
you are interested in afrequen- 
ey multiplication of 32,768. 

Putting low frequencies 
onto magnetic tape requires 
an FM-canier recording. On 
the Ampex FR-100 this is con- 
veniently provided by plug-in 
amplifiers. Frequency re- 
sponse at IS in/sec. tape speed 
is 0 to 312 cydes/sec. At 60 
£n/see. it is 0 to 20,000 cycles/ 
sec. Besides its ability to re- 
cord very low frequencies, FM 
carrier recording has the very 
desirable attribute of high instantaneous ampli- 
tude accuracy. Thus, the reproduced waves re- 
tain their original form very accurately through 
any amount of speedup. 


If you have a problem that might be soloed by 
data speedup, toe would be pleased to furnish 
further information. Others of mogned'c tape's re- 
markable capabilitlesmiUbethe subjects of a con- 
tinuing series of these bulletins. Would you like 
copies mailed direct? Write Dept. UU-3134 


FIHST IN MAGNETIC TAPE INSTBUMENTATION 
934 CHAR-tEW Street • Redwood City, Califorkia 


District offc< 


oUeremefths United SU 












If you're looking lor contractual experience in 

MILITARY ELECTRONICS.. . 


MOTOROLA 


...if you're looking for reliabiliry of design, produaion and 
delivery ... look to Mocorola. Communicarions, radar, guidance 
systems— in all the fields symbolized here— Motorola has 
major contractual experience, backed by the collective abilities of 
its large, seasoned engineering and scientific staffs. 

Here is the organization devoted exclusively to electronics— with a 
broad background in designing specialized components such as 
electro-mechanical filters, transistors, and in using plated circuitry, 
modules and encapsulated components. Motorola— fully 
qualified to develop and produce the most complex electronic systems. 

For more information, or a prospectus of complete qualifications 
and experience, write Motorola today. 

Pgiiligni open to qualified Engineers end Physicilll 
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taming the big ones 


( ohponatio \ 





FLETCHER REFUELING SYSTEM 

extends range and striking power of Navy’s air arm 


Here you see the Navy’s Convair R3 Y-2 setting 
a new record by refueling four jets simulta- 
neously at a transfet rate of 1000 G.P.M. This 
feat was made possible through use of the 
Fletcher Model FR250 refueling equipment. 

Secret of its success is the use of jully auto- 
matic units — the result of common research 


FLETCHfll AERIAL REFUELING SYSTEM 


MODEL F. R. 250 
1. Operolienot Envelope 

Allilude Sea Level lo 35,000 FI. 

Ainpeed 1 dO K.I.A.S. to .85 Mach. 

Fuel Transfer Rote 200-325 G.P.M. 
a. Ouolificotlon 

Fully Qualified lo Mllllory Speciflcolions 
3. Technical Oola 

Hose Lengih 105' |Mox.) 

Weight (E». Hose) 380# 

Hydraulic Powered 



Airplane; 


and development by the U.S. Navy, Convair, 
and Fletcher Aviation. 

This aerial refueling equipment has been 
successfully used at speeds in excess of Mach .81 
and at altitudes up to and above 30,000 feet. 
It is fully automatic and embodies extensive 
safety features. 

Soon to join the Ait Force arc similar Fletcher 
refueling units with a 900 G. P.M. fuel transfer 
capacity — completely tested and qualified to 
applicable military specifications. 

These systems ate used in connection with 
auxiliary external fuel tanks of which Fletcher 
is the leading manufacturer. Fletcher jettison- 
able fuel tanks range in size from 35 to 1700 
gallons capacity. At Fletcher, complete ground 
test facilities are available to further progress 
in this vital phase of long-range flight. 


FLETCHER 

aviation eorporution 


Why Choose 

menasco' 7/ 
? 



“BLU^ CHIP” Customers 


Demand “BLUa CHiP’j Specialists 



in Aircraft Landing Gear 


Menasco is justly proud to be closely associated with 
these great aircraft manufacturers. Their choice of 
Menasco Landing Gear reflects their conviction that 
they are the very best obtainable for all types of civil- 
ian and military aircraft. Menasco Landing Gear is 
adaptable to every kind of installation. 

The preference for Menasco Landing Gear to per- 
form the vital functions of takeoff and landing is 
based upon a number of reasons . . . the exclusive 
Uniwclding process assures greater strength... 
Menasco designs utilize the most effective applica- 
tion of high strength steels, aluminum and titanium for 
lighter weight and compactness. Menasco assures re- 
Uability and ruggedness through the highest standards 
of quality control and thorough operational testing. 


gTTU 




SPeCIAUISTS IN AIRCRAFT LANDING SEAR 


menasco manufacturing company 


BURBANK, CALIFORNIA • FORT WORTH, TEXAS 







TECHNIQUES and 

in osdllogrgphic recording 


PHASE SENSITIVE DEMODULATOR 
AMPLIFIER PROVIDES A DC VOLTAGE 
PROPORTIONAL TO AN INPHASE COM- 
PONENT OF AN AC VOLTAGE WITH 
RESPECT TO A REFERENCE. 

T iil mtfasurcmcnt of lb« amplitude of an AC 
voltage component ia oClen neceasary in per- 
formance atudica of servo ayalema or of suppressed 

60 to 10,000 cps. In Euch cases the demodulator 
responds to in[mssc signals and rejects quadrature 

A circuit with these char- 
A • ^ f graphic recording system can he 

^ p-l * •» •l>“ I50-J200 

\ r ^0 s Av ^ervo Monitor (Demodulator) 
\ ^ * w" Preamplifier, It was developed 

'I • by Sanhorn as one of twelve 

A* interchangeable, plug-in front 

ends for "1,10" Senes equipment, 
to be used with the appropriate Driver Amplilier- 
Power unit in any channel of a "ISO" svatem. 
Elements comprising the circuit from input to out- 
put, include: compensated stepped attenuator and 
cathode follower input circuit, phase inverter, push- 
pull mixer and demodulator - ' " ‘ ' 

output amplifier and iow' pas 

chassis contains a VTVM .. 

adjustment of the reference voltage, and 
indicator which lights a warning lamp 
aive quadrature voltages exist. 

Adspiabilitv to a fairly wide variety of applica* 
lions is accomplished through broad input voltage, 

these areSO mv toSO v (for'^ull scale S cm deflect inn}. 
10 V to 125 vi 60 cps to lOkc. Rise lime with low fre* 

with hig^ frequency filter, U.Ol seconds. Quadrature 
rejection is lielter than lOO.I; for carrier frci|itencies 
up to 5000 cycles. 

Two representative uses of the Servo Monitor 
Preamplifier arc in the design and adjustment of 
servo systems, and with inatrumenU used in the 
design, development or adjustment of other appa- 
ratus. The first is illiislrated by use of the Pre- 
amplifier and associated equipment in the recording 
of the output shaft amplitude and driving frequency 
of an AC positional servo; the second by recordings 
made with a similar setup of the diRerence between 
output sigosls from a gyroscopicslly-conlrolled sta- 
bitizing device and the ^ilch" and "roll" signals 
generated by a "Scorsby Tabic” used for tearing the 
device under dynamic conditions. 

eanslclsratlans involved In the Servo Monitor Pro* 
ampIlAsr, rofsr to the Fobraory, 195S liiuo of the 


BASIC 


FACTORS 


RECORDING 


EQUIPMENT 


an overload 


IN SELECTING 
OSCILLOGRAPHIC 


W HEN considering any oscUIographic system or equipment 
for your iipplicntion, three useful "yardsticks" lo apply 
are (1) the recording method. (2) equipment adaptability, 
and (3) variety of equipment nvailable. Here are the answers 
lo the three, as they apply to Sanborn systems. In the record, 
rectangular coordinates accurately correlute multiple traces, 
simplify interpretation and eliminate errors. Permanent Irattes, 
produced by a hot ribbon stylus without ink, provide sharp 
peaks and notches, and clearly reveal all signal changes. One 
percent linearity results from current feedback driver amplifiers 
and high torque galvanometers of new design; maximum error 
is If mm in middle I cm of chart, M mm across entire chart. 
From the standpoints of "adaptahility" and "variely", Santem 
“ISO" cquipraenl offers the versatility of 13 different plug-in 
front ends for any basic system ... the choice of one- lo eight- 
channel systems ... the variety of nine chart speeds, liming 
and coding controls, console or individual unit packaging . . . 
availability of equipment as either complete systems or indi- 
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FOR chemiGal processing 

OF ANY METAL... 

turn to Turco... FIRST! : 


ALUMINUM 

DESCkLINE: Complete line of deoxidizing and polishing products 
for all alloys of aluminum. 

COkTINB: economical and "quick fixing" conversion coating for 
application by spray, dip or hand methods. Approved to MIL-C-5S4I. 
Insures paint adhesion, stops aluminum corrosion. 

PROTECTION: Alkalkemovehle protective film for aluminum alloys 
hoth during storage (in plant and outdoor! and during fabricating 
practices. 

STEEL 

COATING: Full line of iron, zinc and manganese phosphate com- 
pounds to provide a tight coating for better adhesion of organic 
finishes and for oil absorption.^ These matetlals all meet the 

PROTECTION; Versatile group of products for protection of parts 
from the elements. 

TITANIUM 

DESCALING: Approved and accepted process for conditioning and 
removing scale from all current titanium alloys, both after heat 
forming to ilS0° F. and heal treating to 1750’ F. 

COATING: Acceptable anti-galling and seizing conversion costing 
for the major alloys of titanium. Also used as base for lubes. 
Requires no post-heat treatments. 

PROTECTION; Easily removable coating to protect titanium against 
lightly adhering scale up to 1600’ F. during hot forming or heat 
treating. 

STAINLESS 

STEEL 

DESCALING: Process for completely removing heat scale from 
various alloys (including 17-7 PHI. 

COATING: Easily removable coating to protect stainless steel 
against tightly adhering scale up to 1600' F. during hoi forming or 
heat treating. 

MAGNESIUM 

DESCAIING; Non electrolytic alkaline process for removing pre- 
vious chrome pickle films as well es oily substances oMen found 

COATING: One-package powdered product which, when in solution 
with water, replaces Dow >>17 treatment Requires no mixing of 
chemicals. Eliminates chance of human error. 

PROTECTION: Sinele-package touch-up liquid to produce coalings 
equal to Dow ‘'IS treatment. 

INcle: All magnesium orocesses mentioned above are approved for 
use by Magnesium Department, Dow Chemical Co.) 


’ descaling 
' coating 
’ protecting 




processing of meroi, chances ore you'll 
find your best solution in the complete 
Turco line. Charted here are a few of 
the chemical processes Turco 
manufoctures for the metol-working 
Industry. There ore mony other types of 
Turco processes Ihot perform effectively 
on ony known metal. Why not use the 
coupon below to write for free 
literature on the metol you are 
processing? There is no cost. . , 
no obligation. 



TURCO PRODUCTS, INC. 

Chemical Processing Compounds 



SE AFFIX COUFON TO COMPANY lETTEIHEAO 
0 PnODUCTS, INC. 
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Leadership; Avionics Design and Packaging 



Collins CN! is an efficient electronics 
package designed to each aircraft type and 
provides a common logistics base by 
utilizing identical modules for all aircraft 


Communicaiion 

Navigation 

Identification 



Advanced packaging techniques plus increased attention to 
problems regarding vibration, heat transfer and mutual 
interference have led to development of the Collins-designed 
AN/ASQ-19 Integrated Electronics System. 

McDonnell Aircraft Corporation, first to use this design, 
has been instrumental in proving and refining the system. 




86% of your welding costs 
are in labor and overhead... 





ongineering 

>w avaiiabie in a 

petok:a,go" 


from Twin Coach 




One of America’s great subcontractors, Twin Coach 
Aircraft Division has now broadened the scope of its 
services to prime contractors. We can now get into your 
picture at the time of your basic thinking . . . can design 
and detail major assemblies or aubaseembliea . . . design 
and build tooling . . . manufacture and assemble . . . and 
deliver in our own fleet of specially designed vehicles. 
"Depth Service” is a distinguishing characteristic 
of Twin Coach Aircraft Division. So is building to 
specification . . . on tijne . . . at the lowest possible cost. 



Firfst step in ’57 
toward improved altitude 
and payload performance 
. . . the new, more 
powerful 


Now in production is the new Franklin "210", 
offering dramatic increases in performance 
for many helicopters now flying with earlier 
Franklin engines. 

The new ‘'210”, with 210 h.p. sea-level rat- 
ing, maintains a full 200 h.p. at 1500 ft., yield- 
ing substantial dividends in payload in 
mountain or “high country” operations. Hot 
weather operations are similarly benefited, 
widi 200 h.p. maintained at 110° F. 


With 5% additional power, tlie Franklin 
"210” actually weighs slightly less than the 
Franklin “200” now installed in several thou- 
sand helicopters, yet it develops its higher out- 
put at the same 3100 r.p.m. The potential 
increase in payload is approximately 1214%. 

Existing Franklin “200” engines can be 
modified to produce the new 210 h.p. rating 
at moderate cost. Or a new “210” is inter- 
changeable with your present Franklin engine 
installation. Write for complete details. 


fVmcfi Franklin for more news of great new 
developments in helicopter power in 1957. 


Aircooled Motors 

AIRCOOLiD MOTORS, INC., SYRACUSE, N. Y. 


Smith, Kirkpoirtck & Co., Ir 


Marman LIVE Joint Systems Speed 
Connection-Disconnection of Aircraft Tubing 



Mormon J11 ond U11 LIVE Joints ore designed 
to connect AND10I04 tubing and maintain a 
positive seal over a wide range of temperatures 
ond pressures. When deflections are imposed on 
the joint by pressure loads or thermal stresses, 
the wedging action of the V-bond coupling 
against the flonge faces retains the metal-to- 
metal seal. 


Compact configuration of high performance 
Marman LIVE Joints makes them superior to 
bolted flanges and B-nuts where installation 
accessibility and weight savings are desired. 
JIl and U11 Joints ore ovaiioble in O.D. tube 
sizes from I" to 12". Temperature range is 
— 300°F. to — 1000°F., for pressures up to 
2000 psi. Write for full information. 


fDmSION 

■^^4eroquip/Corporation 


1214 EXPOSITION BLVD., UOS ANGELES, CALIFORNIA 



LIGHTER, SMALLER ADF 
WITH GREATER ACCURACY, HIGHER SENSITIVITY 


NEW,C0MPACTBENDIXDFA-70 
HAS INCREASED EFFECTIVE 
RANGE, ELECTRICAL TUNING, 
FLUSH-MOUNTED ANTENNA 

Bcndix* ADF — long the “standard of 
the industry” — reaches another new 
high in performance and reliability 
with this new, improved DFA-70 
system. Covering ail frequencies from 
90 to 1750 kilocycles, it provides 
both visual and aural navigation 
information, including narrow-band 
Consol reception. And with the 
greater accuracy and higher sensi- 
tivity that have been built into the 


system, a significant increase in oper- 
ating range is olitained. 

One of the important features of 
this new system is the electrical tun- 
ing which permits the Control Panel 
to Ije located as far as 50 feet from 
the receiver. In the design of the 
DF.^-70 Control Panel, shown above, 
human engineering principles have 
been used to make tuning fast, easy 
and precise. Frequency knobs are 
labeled for quick identification; panel 
markings are large and easy to read; 
location of controb on the panel is 
planned for maximum accessibility. 

Another important feature b the 
newly designed flush-mounted loop 
antenna. With thb new unit, pre- 
cipitation static b greatly reduced 
and drag b completely eliminated. 


For complete information and 
specifications about the DFA-70, 
write Bendix Radio Division, Avia- 
tion Electronic Products, Baltimore 
4, Maryland. Or West Coast— 10500 
Magnolia Boulevard, North Holly- 
wood. California; Export — Bendix 
International Division, 205 East 42nd 
Street. New York 17, New York. 



Bendix Radio Division 
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SlMMONDS PRECISION PRODUCTS 

ELECTRONIC • HYDRAULIC • MECHANICAL 


Lightweight Pocitren Fuel Goge Systems: 
Fuel tneasurement and fuel management 
systems incorporating latest technological 
improvements are available in the famous 
Pacitron systems. Consistent reliability and 
dynamic progress are typified by the Load 
Limit Control, the Center of Gravity Control 
and the new True Mass Fuel Gaging System. 
Specification of Pacitron in the latest mili- 
tary and commercial aircraft en,phasizes 
Simmonds’ continued leadership in the field. 
Simmonds SU Fuel ln[e<tlen Systems: 
The only advanced type fuel injection sys- 
tem now in production for medium h.p. 
gasoline engines, the SU System has been 
proven in field tests to give economies up 
to 25%. Eliminates icing problems, and gives 
improved cold starts. 

Precisian Push-Pull Controls: Simmonds 
Push-Pull Controls are positive, precise and 
rugged. Capable of heavy loads and accurate 
operation under vibration, continuous cy- 


gines. pressurized doors, and specialized 
applications such as temperature actuators 
and afterburner control systems. 

Cowling and Access latches: Heavy du^ 
flush fitting aircraft latches for installation 
on cowlings and access panels. Two-piece 
toggle type, available to fit a wide range 
of structural curvatures, Used successfully 
for attachment of plastic radomes and other 
detachable structures. 

Liquid Level Sensing Systems: Working 
independently of the fuel gage system, this 
thermistor sensing system indicates accu- 
rately the precise time at which fuel, oil or 
other liquid goes above or below any de- 
signed level. It abo automatically stops or 
starts pumps or valves to transfer the liquid 
from one tank to another. Settings at various 
levels are easily accomplished. The system 
is rugged, has no tubes or nioving parts, is 
light and compact, simple, dependable. Op- 
erates on militaiy aircraft fueb, oUs and a 
wide variety of other liquids. 


Simmonds 

AEROCESSORIES, INC. 

General Offices: Torrytewn, New York 

Hwilh Olficii: OilTftll, Mlchigon • Oorlen, OKie • SI. leuli, MliMurl • WsiKinglan, D.C. 
Pallai, Tmsi • Wldill., Kanin ■ GlanCale. Colifornio « Stadia, Waihingtan 
Salt Canadian llttntM; Slmmondi Ae»»tiiailti <1 Cnnado Llmllid • Mandtol 


First In development 
and manufacture of advanced aircraft 
accessories, Simmonds offers the U. S. 
aviation industry a proved source 
for specialized electronic, hydraulic 
and mechanical components and systems. 
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WELDING PROGRESS REPORT 


Production Line Experience 
Proves the Consistency of New 
Sciaky Electronic Weld Control 


First reports from aircraft iiidustrv' 
manufacturers are unanimous in 
their recognition of the absolute 
weld consistency and positive repro- 
ducibility prodded by the new Sciaky 
Predetermined Electronic Counter 
controlled welders. 

Users say that, for the Erst time, it 
is now possible to get precisely what 
they set on the welder. Tlie machine 
cannot deviate from its setting. It is 
consistent throughout the entire 
range of adjustment. And set-up to 
repeat previous production runs is 
simple and positive. 

How It Works 

Without de\’iation, the new Sciaky 
control counts the cycles of power 
line frequency which is governed by 
the U.S. Nasal Observaton'. In pre- 
determined absolute nurhbers, cycles 
and impulses are simply counted by 
a Dekatron tube to control the dura- 
tion of s-arious welder functions. 

Single Tube Handles 
All Succeeding Functions 

A single tube is used to count 
botli the respective cycles of suc- 
ceeding functions as welt as impulses 
of welding current. For example, 
only one Dekatron tube is used to 
count rcs|>cctivc cycles of squeeze, 
weld, hold and off and in res)3ccth'e 
impulses, preheat, weld and post- 
heat, A second Dekatron tube is 
needed only for simultaneous func- 
tions, such as cool, heat, and current 

All control dials for timing func- 
tions are calibrated in cycles, while 


At regular intersab Sciaky will pr«. 
sent reports o( jobs being done on 
Prcdctcmuncd Electronic Conntcr 
controlled svelden. Look for tlicm in 
leading aviation industry magazines. 


all control dials for interval functions 
are calibrated in impulses of second- 
ary current. No involved sccond-to- 
cyclc calculations are required for 
welder set-up. 

Simple Maintenance 

Plug-in sub-asscmbly control units 
minimize maintenance down-time. 
Replacement of a sub-asscmbly is 
only a matter of minutes. 


Tlic absolute consistency of lire 
control eliminates tlie need for time 
consuming periodical check-out or 
calibration. 

Future applications of the ma- 
chine that may require additional 
welder hinctions won’t obsolete the 
welder. The plug-in sub-assemhh- 
feature permits easy addition of pre- 
heat, quench, postlie.it, etc. 

Data Available 

Mote complete information on 
operation and control combinations 
available with Sciaky Predetermined 
Electronic Counter controlled weld- 
ers is given in Sciaky Bulletin No. 
339. Copies are available on request. 
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JHanjcsl jWttmifacturers 
of Kosislmico Welding Machines in the World 
Seioky Bros., Inc., 4935 West 67th Street, Chicago 3 




In the Aircraft Industry... 

Solar is 
S ynonymous 
with 

Stainless Steel 


I Solnr has more experience m 
building airframe and engine components of stainless 
steels, titanium, and other advanced metals and 
high alloys thon any other company in the world. 




I Solar can greatly assist you in the design 
of components and assemblies to be built of high 
alloys— because of Solar's intimate knowledge of the 
problems and possibilities of these special metals 


DEVELOPMENT 


■■■■■■■■■ Solar is being asked to undertake 
more and more basic development projects 
in association with other companies— because 
of Solar’s unique skills with advanced 
metals and their engineering. 


MANUFACTURE 


Two large plants offer strategic 
dispersion with integrated, experienced management. 
Solar's production record is unmatched for quality, 
service, dependability, and prompt delivery. 


FOR MORE INFORMATION ABOUT SOUR’S CAPABILITIES, WRITE 
OEPI. C-138, SOUR AIRCRAFT CO., SAN DIEGO 12. CALIFORNIA 


SOLAR 

AIRCRAFT COMPAN 


OES MOINES 






No tfme now for battorir folluro* Plane's on rhe romp... wailing for clearance... engines are idling... 


GUARD AGAINST TAKEOFF DELAY 

New Exide Batteries with SilvlMm grids 
prove far safer against sudden failure 

Don't expect any warning when a battery fails from grid 
corrosion. The end is sudden — and costly for the airline 
when it delays plane takeoff. 

But now Exide introduces a new line of batteries aimed at 
eliminating this risk. The secret is Silvium alloy grids— 
proved so resistant against corrosion they outlast the bat- 
tery. Silvium is exclusive with Exide Batteries. 

New features also include quick-responding GOX active 
material and long lasting Pormax separators. For complete 
facts, call your nearby Exide sales office, or write Exide 
Industrial Division, The Electric Storage Battery Company, 
Phila. 2, Pa. 

Bace 


Silvium resists corrosion 
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The usefulness of military transport 
aircraft has been extensively increased with 
the introduction of the Sti'oukoff C-134. Pro- 
duced for the United States Air Force this 
rugged heavyweight requires extremely 
short take-off and landing runs and can oper- 
ate from any surface— land, sand, ice, water, 
etc. Advanced airframe design has been 


combined with Stroukoff Pantobase and 
Boundaiy Layer Control Systems to produce 
a new tyjie of aircraft equipped for a variety 
of assault and logistic missions requiring 
operation without the limitation of conven- 
tional runways. 

The Stroukoff C-134 is destined for an 
important role in modern military .strategy. 


Inlerettiiisi oppcrtumlien for qualified engineers in many fieldo ctist at Stroukoff. 



ExisryJing rfxe Frordiers of-AircrcA TVfewwice 


AIRCRAFT CORP. 


TRENTON, N. J. 







Specialized fasteners 6y Monadiiock 


* SPEED ASSEMBLY 

* GIVE TROUBLE-FREE PERFORMANCE 

* EASE MAINTENANCE 


Subsidiary of UNITED-CARR FASTENER CORP. 





NEW AIRBORNE STARTING CAPACITOR IS 

75% LIGHTER 

-HAS TWICE THE CAPACITY AT TRIPLE THE VOLTAGE 


Wc got into the custom capacitor 
and r.f. filler business because ue 
wanted lighter, smaller, more effi- 
cient capacitors and filters for our 
aircraft motors and couldn't find 
any. So we began making our own. 

Using Mylar dielectric and a 
special conductor, we have been 
able to make dramatic reductions 
in capacitor size and weight, while 
maintaining or increasing capacity 
and dielectric strength. The exam- 
ple above is typical 

Tried and proved on our own 
motors, these new miniaturized 
Airborne capacitors are now avail- 


able to help reduce the weight and 
bulk of )'our components. "Vacuum 
impregnated with polyamide resin 
and hermetically sealed in drawn 
steel cans, Airborne capacitors 
have excellent resistance to vibra- 
tion, fungi, salt spray and humid- 
ity and retain their electrical 
characteristics throughout the tem- 
perature range — 05° to +300° F, 
They meet government specifica- 
tions Jaii-C-25. MfL-l-eiSlB and 
MlL-M-8009. 

Send for quotations on Airborne 
custom miniaturized capacitors — 
and Airborne miniaturized r.f. 
filters. 





AIRBORNE ACCESSORIES CORPORATION 

HILLSIDE 5, NEW JERSEY 

RtBrn»r-led in Cone* hr WINNEIT BOYD IIMITED • 745 Ml. Pleasant Rd., Tofonlo 12, Onl. 






Western Gear’s wing flap system on 
Lockheed's newest and largest luxury liner, 
Model 1649, using ball screws to actuate 
33S sq. ft. of wing flap area, helps in takeoff and 
landing. Western Gear trim tab controls on 
both outboard rudders, elevators and ailerons aid 
in maintaining steady, true flight. 
Assignment to design and construct such important 
control systems is evidence of Lockheed faith in Western 
Gear. Western Gear equipment is aboard virtually 
every major aircraft flying today, both commercial and 
military. Take advantage of 40 years of service to the aviation 
industry. Call on a Western Gear aircraft specialist for 
recommendations. Address General Offices, 
Western Gear, P.O. Box 182, Lynwood, California. 


“The difference is reliabitUy" • Since I8S8 








SILflSTlt; 


molded parts resist weather aging 


Get latest data on Silastic 
Mall coupon today 


Molded parts of Silastic*, Dow Coming^s silicone rubber, 
show little or no change in original physical strength, 
hardness and flexibility after long exposure to grueling 
weather conditions which would quickly ruin organic 
rubber. Leading rubber companies will supply Silastic 
molded parts in practically any color, size or shape. 



Where the switching job is big, 
but the space is small... 





THE MAH( OF OUAUTY 





f I U 1 1 

ti|;| Aircraft Cocitrols 

.■iniwj ^ - 


New poppet valves by Barber-Colman 
chosen for Boeing B-5S bombers 

Capable of operating at speeds beyond 650 miles per hour and at alti- 
tudes of more than 50,000 feet, eight-jet Boeing B-52 Stratofortresses 
add mightily to America’s airpowei'. Among the countless advance- 
ments on these highly versatile bombers are the new Barber-Colman 
electro-pneumatic poppet valves incorporated in the engine oil cooling 
system. For the Boeing 707 jet transport, Boeing has also chosen 
Barber-Colman check valves. For help on your aircraft air valving proj- 
ects, consult the Barber-Colman engineering sales office nearest you: 
Los Angeles, Seattle, New York, Fort Worth, Baltimore, Montreal. 

CABEEt OP^RTUNlrlES: E>cellenl eptningi far quoliEcd crtginttrt 

Barber-Coi_m AN Company 

Dept. N, 1422 Rock Street, Rockford, Illinois 


BARSEIl-OOLMAN 



CREATIVE LEADERSHIP is the ability to originate a new beauty, new 
quality... or new capability. Numerous examples of Summers Design 
Originality, giving new standards of performance, are to be found in 
today’s Aircraft Guidance Instruments. For Leadership, for “creative 
craftsmanship” be Guided by Summers. 


NOW IN PRODUCTION FOR THE MUI- 
TARTi Vertical Gyro Indicaror (VGI) 
Phase I & II; Turtt and Slip Indicator; 
Directional Gyro Indicator (OGI); Flighr 
Attitude Indicator (FAD; Oirecrional Gyro 


Indicator (latitude Corrected); Instan- 
taneous Verdcol Speed Indicaler (IVSI); 
Remote Directional Gyro Indicator (lati- 
tude Corrected); and Spin Recovery 
Indicolor (SPI). 



summers 


rtu CANADA, AATLOM AIACDAPT. TORONTO 


Summers is produeiny: Fliylit Control Sys 


s, Aircraft & Missile Components, and Flight Indicating Instruments. 







Application-engineered for 
every need.^^TIMJ 


HYDRAULIC PRODUCTS 



t HYDRAULIC PUMPS 8 ROTARY SHIMMY 
• DAMPER 


FLUTTER CAMPER 2 NOSE WHEEL STEER DAMPERS 



S ROTARY ACTUATORS 9 


ROTARY DAMPERS K) HYDRA SPRING 1 } LINEAR FLUTTER DAMPER 



HOUDAILLE INDUSTRIES, INC. 

BITFFALO HYDRAULICS DIVISION 
537 East Dclavan Avenue • BufFalu U, New York 

Chfr Hvmty years of spectnikud service to the aireroft inrlsssiry. 





BENDIX DUAL GENERATOR SYSTEM HELPS MAKE 
LOCKHEED F-104 WORLD’S FASTEST FIGHTER 


Red Bank Division 



AIRCRAFT 


Picture of 

@ performance! 




Another Scott ^ 

ji&D ■ 


In flight 
or ejected, 
his life 
is Scott 


A Completely Integrated System of High 
Altitude Breathing & Survival Protection 


For a quarter of a century the praaica! results of Scott Research and Development 
have enabled Scon Aviation to maintain its leadership in aviation breathing 


NOW READY 
FOR PRODUCTION 

of high altitude breathing and survival protection, so necessary for the pilot 
in today’s high performance, supersonic military jet aircraft. 


Whether in flight or ejected, breathing protection is automatically maintaioed. 
In an emergency, aircraft main supply lines ate disconnected automatically and 
the self-contained unit is actuated without human effort. Simplification is the 
keynote of this new Scott System. Tlie usual maze of hoses and wires has been 


EnginMrlng. Thk ntw high olrl* 
ruit« ivrvlval pretMlien lytwm It 

eliminated . . . with considerable weight saving. 


proUiirtlBn, Further infafmollon 

For the shape of things to come, keep an eye on Scott R & D! 


rhi. 




V „ SCOTT AVIATION CORP. 


^ >75 ERIE STKKKT LANCASTER. N. Y. 

E\pi>ri; Southern Oxjgin Co.. 15 W!.-.! S'lh Sircvi, New York 


V 



Margin for Error . . . None! 


toil swing into your final approacli, At prcciicly the right instant the Landing 
Signal Officer flags you to cut your power — and you're aboard! ☆ Such altill and 
preciaion ia indicative of that which ie required today in every pliaae of the aircraft 
industry. The bearings in modem jet turbines, for inatance, must be held to 
accurate tolerances measured in millimitbs of an inch. That's trhy the leading 
jet turbine manufacturers specify Bower aircraft bearings first. Tbcir exceptional 
higli quality and uiierriug precision allow Bower bearings to stand unbelievable 
turbine speeds and tcmperalnces — that match the supersonic speeds of today's 
jet airccaft — with a miiiimmn 0/ liihricatioti. * "W hatever yon produce, if it uses 
bearings, specify Bowcrl Choose from a complete line of tapered, straight anil 
journal roller bearings for every field of transportation and industry. 

tOWER ROllER BEARING DIVISION 
FEDERAl-MOGUt-BOWER BEARINGS, INC. s DETROIT 14, MICHIGAN 



BOWER 


ROLLER BEARINGS 
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PISTON OR TURBINE 


...Dependable Aircraft Power 



Continental Motors and its CAE subsidiary are 
successfully meeting a wide variety of aircraft 
power requirements. Dependable Continental 
engines of piston or turbine type now power not 
only leading makes of fixed wing utility and trainer 
aircraft, but modern high-performance helicopters 
as well. Engine-building experience dating from 
1902 clinches the "rightness” of the engine with 
the Continental name. 

FOR TURBINE INFORMATION, ADDRESS: 

CONTINENTAL AVIATION & ENGINEERING CORP. 

12800 KERCHEVAL AVE., DETROIT 15, MICH. 


FOR RECIPROCATING ENGINE INFORMATION, ADDRESS: 

CONTINENTAL MOTORS CORP. 

205 MARKET ST., MUSKEGON, MICH. 






THE SOUND OF PROGRESS 


What is tht sound of Progress? It's the whine 
of a jet . .. the busy hum of a computet. . .the 
deep roar of a rocket engine.,, the swish of 
helicopter blades. But the most important 
"sound" of all is mute. ..that of creative minds 
at work, solving tomorrow's problems today. 

These sounds. . .accomplishments of engi- 
neering research ,. .tepiesent many ''htsts" at 
Bell Aircraft. Here the sound of genius is re- 
flected in such advanced projects as the GAM-63 


Rascal, a long range strategic ait-to-sutface 
guided missile ... the bold quest of the X-2, 
the world's fastest and highest flying airplane... 
the jet-powered X-14 VTOL...the XV-3 con- 
vertipiane...the XH-40 turbine-powered heli- 
copter , . . rocket engines . . . electronics. . . servo- 
mechanisms.. .and atomic research. 

Bell's engineers ate daily meeting and re- 
solving tomorrow's complex problems In all 
fields of scieace.Theseare the sounds o/progress. 



RISIARCH, OtVecOPMCNT ANO PRODUCTION IN THI FISLDS OFi Guided Misiiles • Reaaareh Aircraft 
Servomeehanlama • Electronics - Rocket Engines 'Electronic Control Systems • Vertical Rising Aircraft 
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'^This refers to yours of the 10 th...” 


Some people atill hammer out com- 
munications one character at a time. 

Others use DATAFAX— the fast 
Stewart-Warner electronic way to 
transmit all data over standard tele- 
phone lines. 

Datafax transmits and records any 
material; correspondence, weather 
maps, pictures, any printed matter, 
even handwritten notes. And since 
copies are exact duplicate images of 
the original, chance for error is com- 
pletely eliminated. 

Cost? 

Automatic transmission and record- 
ing eliminate need for full-time oper- 


ator; recorders will even respond to 
transmissions sent after office is closed. 
Datafax also eliminates retyping, 
proofreading, intermediate handling, 
intranait delays— and their clerical 
coats. The cle2ir, smudge-proof, per- 
manent Datafax copy costs less than 

for a lettersized unit, plus pro rata 
line charge. 

Chances are your operations . . , res- 
ervations . . . maintenance and account- 
ing procedures have outgrown Stone 
Age CommunicationB. If so, you’ll want 
to find out about Datafax. First, send 
for your copy of the free Datafax 
bulletin. Write; Stewart-Wamer Elec- 
tronics, Dept. 14, 1300 No. Kostner 
Ave., Chicago SI, Illinois. 



STQELEGTROniCS 

HIHiliH;! 
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ISOLVING DESIGN PROBLEMS WITH GENERAL ELECTRIC SILICONE RUBBEH 



DUCTS MADE FROM 
G-E CLASS 700 SILICONE RUBBER- 

RESISTS 600°F, FLAMES AND FUELS 


Problems like this in aircraft de-icing, engine- 
warming and cabin-heating ducts are being 
successfully solved with General Electric’s 
improved Class 700 silicone rubber. With a 
service range from —120° to 600°F, ducts 
made of G-E Class 700 resist prolonged heat 
at 600°F, can carry hot air up to 700°F. Tests 
prove good resistance to common aircraft 
fuels and lubricants, including MIL-L-7808. 
Ducts made from Class 700 G-E silicone 
rubber exhibit low compression set— will not 
"cold flow’’ under clamps. And with improved 
flame resistance, an important safety feature, 
Class 700 is proving to be the ideal material 
for all flexible hot-air ducting applications. 


High temperature ducting is only one appli- 
cation of Class 700 G-E silicone rubber. It 
may also be molded, extruded or calendared 
on cloth to form seals and gaskets for a wide 
variety of applications. 

Where can YOU use G-E silicone rubber? 

There’s a kind of C-E silicone rubber for 
almost every requirement, classified accord- 
ing to dominant property for easy selection 
and spedflcation. For example: Class 300 
offers the best recovery after compression of 
any known nibberl Class 500 provides flexi- 
bility at iS0°F below zero! Which class is 
best for you? 



Tigress ts Our Most Important T^ducf 


For more details on C-E silicone rubber, 
see your "Sweet’s Product Design File" or 
MAIL COUPON TODAYI 


SIIIC4NI PRODUCTS DEPAtTHtNT SmDod ri.ie. 

flSNERAl ElECTRIC COMPAKY WMlfttil. 

Please send me (echnicel data on G-E silicone 
for 



Street. 


City Zc 


GENERAL® ELECTRIC 


jbber 






In these fields Sperry capability serves the military 
and the aviation Industry; 


With proven capability its constant goal, Sperry has created specialized groups to design, 
develop and produce a wide range of products for aviation. Through bringing together, in 
integrated divisions or departments, talented staffs of top specialists in their fields, customers 
are served more efficiently and more economically. Whether your organization is military 
or civil, whether your needs are systems, equipment or components, you can be sure of 
specialized attention from the Sperry group best qualified to serve you. 



PLIGHT INSTRUMeNTS AND CONTROLS 

Flight Control Systems 
Integrated Instrument Systems 
Gyrosyn* Compass Systems 
Flight Instruments 
Automatic Approach Controls 
Radio Beam Couplers 
Engine Control Systems 
Engine Analyzers 
Drone Controls 

Helicopter Flight Control Systems 
Helicopter Instruments 

MISSILES 

Air-to-air 

Air-to-surface 

Surface-to-air 

Surface-to-surface 

Missiie Guidance Systems 

Missile Stabilization Systems 

Electronic Countermeasures (Missile) 

Missile Directors and Control Equipment 

RADARS 

Fire Control 
Radar Beacons 
Navigation 
Tactical 

Long Range Search 
Air Defense 
Ship Defense 


so 


Flight Instruments and Controls 
Missiles- Radars 


Special Systems 
Support Equipment 


Microwave Components 


Electron Devices 


SPECIAL SYSTEMS 

Bomb— Navigation Systems 
Inertial Navigation Systems 
Electronic Countermeasures Systems 
Fire Control Systems 
Computers and Servo Test Systems 
Light and Heavy Antiaircraft Systems 

SUPPORT EQUIPMENT— MICROWAVE COMPONENTS 

Systems Automatic Checkout Equipment 
Line, Depot, and Production Test Equipment 
Antennas, Lenses, and Scanner Systems 
Microwave Components and Systems 
Combination Radar Test Sets 
Microwave Spectroscopy 
General Purpose R-F Test Sets 
Precision Microwave Standards and Facilities 
Ferrite Devices 

Laboratory Measuring Instruments 


ELECTRON DEVICES 

Multiplier Klysb'ons 

Microwave Relay Transmitter Amplifiers 
Medium-Power Metal Traveling WaveTubes 
High-Power Radar-Driven Amplifiers 
Microwave Relay Transmitter Oscillators 
Radar Local Oscillators 
High-Power Radar Transmitter Amplifiers 
Low-Power Glass Traveling Wave Tubes 
Test Equipment Oscillators and Amplifiers 
Semiconductor Devices 
•TM. Reg. U.5. Pal. Of. 


SPIV 


f emsemmpm 


DIVISION OF SPERRY RAND CORPORATION 
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20th year of service to industry 


Fluoroflex-T TEFLOff 

solves these problems 


F luoroflex-T hose is the original 
Teflon hose, now proved by fotir 
years flight experience. With pat- 
ented tube, it assures you high 
integrity, genuine aircraft quality 
assemblies. Permanently swaged 


fittings are both leakproof and blow- 
off-proof. 

Resistoflex offers the 
range of Teflon hose 
preformed configurations, and 
cial combinations of hose and 
tubes. Contact us for specific in- 
formation on your application. 

RESISTOFLEX CORPORATION, 
Roseland, N. J.; Western Plant; Bur- 
bank, Calif.; Southwestern Plant: 
Dallas, Tex. 
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One source for all your aircraft tubing needs 


SUPERIOR OFFERS WIDE VARIETY OF SPEC1AL>PURP0SE 
TUBING IN MANY DIFFERENT SIZES AND ALLOYS 


Many aircraft manufacturers have dis- 
covered that Superior prodiivea as 
standard That many other firms clas- 
sify as specialty tubing. Yon can get 
hydraulic tubing, large OD light-wall 
tubing, all types of instrument tubing, 
including capillary, mechauical tubing 
produced from super alloys for high 
temperature service, structural tubing 
from alloy steels, and our newest- 
titanium tubing. Superior tubing meets 
these requirements: light weight; close 
tolerance; w'orkabiiity; ability to with- 
stand vibration, shock, high tempera- 
ture, high pressure surges. 


Pro\'iding the correct conduit materials 
for mechanical remote controls is a 
good example of Sui>erior's ability to 
supply a variety of aaalyses for specific 
needs. Beenuseof the varied conditions 
of service encountered, Telcflez 


Incorporated, of North Wales, Pa., 
manufacturer of mechanical remote 
control.s. subjects its products to ex- 
haustive tests for strength at high 
temperatures and corrosion resistance. 
This concern also requires close toler- 
ances for the tubing bore to assure 
perfect fit of the cable and ability of the 
tubing to lie flared without cracking. 


Superior tubing meets all the Teleflcx 
requirements for temperature service, 
wear resistance, tolerances and 
strength, and n*e supply a wide range, 
in production quantities, of stainless, 
carbon and nouferrous tubmg from our 
over C3 standard analyse.s. 


If you have a problem inixilving high- 
quality aircraft tubiug, let Superior 
solve it for you. Write Superior Tube 
Company. 2040 Germantown Ave., 
Norristown. Pa. 




On fhe West Coosf; Pacific Tube Company, 5710 Smilhway St., Los Angeles 22, CoW. 



WHEN VIEWED FROM A 

SupMr 


HOW WOULD YOU LIKE . . . 


Who Says... 

AIRPLANES DON’T BACK 


THCY ALL DO 


• To loot olortg at 300 MPH o» 8,000 feet allilude? 

• To operote from moeferote size airports with offline sofety? 

e To fly over 2,000 miles non-stop with a comfortable fuel reserve? 

e To hove single-engine performance ond eose of controf you hove never believed possible? 

• To be oble fo carry o full passenger ond baggage load without compromising fuel or 
equipment? 

e To hove the sotisfocti'on of riding behind the most thoroughly proven ond dependable 
engines in the industry? 


You will agree that these ore highly desirable features, but you will be omozed after 
becoming acquainted with the SUPER VENTURA to find that these are only a few of its 
outstanding qualities. Only by flying the SUPER VENTURA ond comparing it, 
feature by feature, with all other aircroft con you begin to fully realize that it is the world's 
most«8t»tanding executive oirplane. Write or call todoy. 



The Super Venture is leoding all other executive aircraft of its type in sales 

&®tMG tHE WORLD'S LARGEST VOLUME OF EXECUTIVE CONVERSIONS, MAINTENANCE, AND OVERHAUL 




CONVAIR B-58/major -portions of its 
primary structure are made of 
HEXCEL HONEYCOMBS 
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design with 


austenal 


Austenal microcast gives you better 
turbine power wheels more economically, faster 


In many sizes, for most turbine applica- 
tions Austenal Microcast gives you bet- 
ter, less expensive power wheels. 

Here's why. Austenal makes turbine 
wheels by investment casting, thus elim- 
inating costly machining and at the 
same time allowing the use of new high- 
strength, ultra-high-temperature alloys 
that are impractical to machine. 

Too, investment casting is dimension- 
ally accurate. Tolerances are held to 


within ±.005" per inch, and blades can 
be of virtually any thinness (down to 
.020") contingent, of course, upon 
wheel design and size. 

Austenal manufactures wheels in many 
sizes from two-inch midgets to giants 
17 inches in diameter. These units are 
made to the most exacting standards, 
rigorously checked and re-checked dur- 
ing every production phase toguarantee 
they are exact — internally sound and 
externally perfect. 



^ I . . . 7r'$ N B W from A ustenal 


Progress in Airpi 



IN / 

Cietimv! 


Progress is the result of advanced 
design and advanced materials 
keeping abreast of each other 
. . . meeting, as a team, the 
enormous responsibilities 
imposed by the aiixtraft 
industry. 


Narmco Resins & Coatings Company, Dept. 12, 600 Vittorio Street, Costa Mesa, Calif 


Cessna T-37 designed for Jet Training 


To meet jet age demands, the U. S. Air Force requires a jet trainer that 
makes it easy for cadet-pilots to master first-line combat airplanes. 

The Cessna-developed T-37 introduces the cadet to all combat jet airplane 
characteristics while training on this safe, easy-to-fiy jet trainer. 

It is designed to provide the Air Force with a jet trainer that can be operated 
at substantial savings and cover the most important and longest phase of 
the cadet-pilot’s jet training. 

It is a privilege for us here at Cessna to team with the Air Force in its forward- 
thinking plans for the jet age. CESSNA AIRCRAFT COMPANY, Wichita, Kans. 


essncb, 



Bean Aviation Cadet. Inquire today about the future your 
Air Force offers from your Air Force Recruiting Office. 



"Not as a Stranger" 

Your Field Service Engineer is a Friend, Ally and Expert on 

STRRTOPaiUCr 

HYORRULIC PUMPS 

The cord fhof identifies the man also identifies a unique concept 
of service. Here is service which assures that you GET all the 
peiformcmce and dependability built into your STRATOPOWER 
Hydraulic Pumps and Fluid Motors. No matter where you are. 
a service engineer of The New York Air Brake Company is as 
near to you as your telephone. He's no stranger! The service en- 
gineer is your man . . . well aware of the importance of your 
needs . . . ready, willing and able to be where you wcmt him when 
you need him . . . and with the answer! STRATOPOWER Hydraulic 
Pumps are reliable Pumps ... as good as advanced engineering, 
precision craftsmanship and priceless experience ccm make them. 

That's why they're backed by service to match. Write for full 
Information to DepL 720-B 

WATERTOWN oivisroN 

THE HEW YORK AIR BRAKE COMPANY,^^ 

STIRSUCK AVENUE i WNIEBIOWH . M. Y. 





If enemy air iiifiltration happens, you can be sure that 
modem knights of the sky powering the swift Super 
Sabre at speeds faster than sound will spcarliead 
‘America’s defense. 

Typical of today’s supersonic aeronautics, the 
USAF's Super Sabre reflects the finest contemporary 
engineering skill and scientific creative imagination. 
But this swept-wing iissassin is more than just another 
jet-powered plane. It is a proven, integrated electro- 
mechanical system, combininga multitude of precision 
sub-systems, .-issemblies, and individual parts. 

The automatic flight control system, for example, 
consists of numerous components, each one vital to the 
performance of the system. Naturally, component re- 
liability is imperative if the plane is to carry out its 


mission. Tile flight control system of the FIOOD incor- 
porates three Genisco Model DDL Accelerometers. 

The Model DDL is only one of many Genisco 
Accelerometers now in use on America’s air guardians, 
Including our mo.st important operational guided mis- 
siles. Like other models, the DDL was designed for 
a particular application— to function perfectly in the 
severe vibrational and shock environment of super- 
sonic flight. 

Genisco’s ability to design for the most stringent 
applications and to produce precision instruments in 
large quantities has made the company an important 
link ill our nation’s defense chain. 

Descriptive technical data on the Model DDL and 
other Genisco accelerometers will be sent upon request. 





AIRCRAFT 

DESIGN - DEVELOPMENT - FABRICATION 



Advanced techniques and facilities in the areas of reinforced 
plastics, metal honeycomb and conventional metalwork have 
made Brunswick a prime supplier to the nation’s leading air- 
frame manufacturers. Whatever the problem, whatever the ma- 
terials ... a discussion with Brunswick could prove valuable to 
you. Write or call: The Brunswick-Balke-Collender Company, 
623 South Wabash Ave., Chicago 5, Illinois: WAbash 2-4020. 
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The development and production of sub-miniature pre^ 
cision gyroscopic type instruments are exacting problems. 
These problems can only be solved by combining the skills 
of creative, seasoned research development and produc- 
tion engineers within the framework of an organization 
long experienced in the problems of precision instru- 
mentation. 


Important example of U. S. Time’s present role in the 
gyroscopic field has been the volume production of sub- 
miniature precision rate gyros. More than seven thou- 
sand of these precision-built rate gyros are currently 
being used in guided missiles, antenna stabilization 
systems, autopilots, damper systemsand stable platforms. 
The performance characteristics of these rate gyros can be 
modified to suit your specific requirements. 


U. S. Time's new enlarged research staff and facilities are 
engaged in research, design and development of miniature 
precision instruments— instruments to withstand and 
perform under the severe environment of supersonic air- 
craft 'and missile flight. 


We invite inquiries in the following fields of precision 
instrumentation: 



THE UNITED STATES TIME CORPORATION 

World's largesl manafaeturer of rcakhss and mechanical time fuses 
Soles Offices: BOO Fifth Avenue, New York • 346 Tejon Place, Palos Verdes, California. 
Plants: Middlebury and Waterbuiy, Conn., Little Rock, Ark., Abilene, Tex.. Dundee, Scot. 
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FIRST at the turning points in aircraft design 
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solve 

your 

motor 

|9roblems! 



SAVE MONEY, TOO! 



odnpl from f^SSTBRM 0BJKK'S 


many basic designs 


Motors me shown at 
same reduction as this plioto 
of stuudiird paper clip. 


You can save production dollars by modificutioii of prototype motors, fans and 
l)li)\vers, converters, alternators and generators. At the same time, you get tlie benefit 
of proven design and perfonnance. Western Gear's extensive fine of motors ranges 
from l/500th to 4 HP. 50 to 1,000 cycles in frequency, any desired voltage, designed 
and built to meet military specifications. Otir engineers will gladly help you on any 
rotary electrical equipment problem, show you how our production facilities can help 
cut product costs. Write for new catalog No. 254-A. Address Genera! Offices, 

Westorn Gear. P.O. Box 182, Lynwood, California. 


"The difference is reliability" • Since I8S8 
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Aviation Outlook Bright for 1957 


Aviation irili do an SI I biltion business in 
1957. ftrossinf! the largest revetnies in its 
post-war history. 

This SIl billion gross will be split as Jol- 

• S6.7 billion for military aircraft, engines 
anil related eiiuipment. 

• S2 billion for guided missiles and related 
ei/iiipin ent. 

• $1 billion for military and civil ground 
based avionic eiinipinent. 

• SI -8 billion in airline revenues. 

In addition, the industry will get about a 
half billion in military research and develop- 
ment work and about SlOO million for new 
plant facilities. The aircraft nianufucturing 
industry entered 1957 with a S21 billion 
backlog of which about S18 billion repre- 
sented military aircraft and missiles and S3 
billion airline transport and business flying 
planes. 

Of the lolal Sll hilliun gross revenues outlined 
above, the avionics segment of the industry will 
account for over S3 billion. In uthlition to the 
billion dollars earmarked for military and civil 
ground based avionic e(|ui[iment, the missile pro- 
gram will absorb almost amjther billion dollars 
with just under two billion in aircraft and engine 
expenditures devoted to avionic ei|uipnient. -Air- 
line ecjuipment buying also will include tmdli- 
million dollar expenditures for airborne avionic 
ecjuipment. 

OUTLOOK FOR NEW BUSINESS 

IN ADDITION TO THIS sales outlook for 1937. 
which in the manufacturing field is a reflection of 
military budget expenditures, the outlook for new 
business also looks good. New military business 
is a reflection of the new procurement obligu- 
tional autliority reipiested for Fiscal 19.38 in 
the Defense De|iartment budget. As the budget 
re(|uest now stands before Congress, it calU for 
about S9.5 billion in new aviation procurement. 
This breaks down into a]iproximalely S6.2 iiil- 
lion aircraft and engines; S2.6 liillioii for mis- 


siles: SOOf) million for groimd-bused avionic 
equipment ami S.300 million for new inodnelion 
facilities, and abmil ?«()() million for resourcdi 
and development. There is sure to be spirited 
I'ongressional debate over the adei|uaey of these 
proeuremeni levels, and aitv major change in the 
Fiscal 19-38 airpciwer budget vvoiild be aimed at 

Wliiie inebustry's gross sales are apt to reach a 
post-war peak in 19.37, mamifucinrers' profits are 
due for a dip from the 1933-36 level because of 
the heavy expenditures being poured out of earn- 
ings into re.seureb and development facilities and 
programs. The aircraft mamifai^luring industry 
clearly recognizes that its future depends on 
pushing at a maximum rate along the whole 
perimeter of its rapidly expanding frontier. Con- 
se(|uenlty, it is taking a larger share of its earn- 
ings than ever before to invest in this technical 
future. 

NEW PROFIT PATTERN 

THE OTHER MAJOR FACTOR lliut Combines with 
the swift pace of tecliiiologicul development to 
etch u new profit |ialtern for 19.37 is the steadily 
increasing competition among inilividuul firms 
for the military airpower sales dollar. This Ireml 
toward more selective Imying hy U-S.AF. Navy 
and .Armv on their aircraft, engine, avionics and 
missile hardware liegan about a year after the 
end of the Korean war. but its full effects are 
just beginning to be fell by the industry. While 
total iiiililary airpower expenditure.s are at a 
slightly rising level, larger portions of the total 
are heing invested in speeific weapon systems 
such us the Boeing B-.32 bomher and KC-135 
tanker programs, the Convair F-102 ant! F-106 
interceptor programs and the Martin and Convair 
intercontinental ballistic mi.ssile systems, leav- 
ing much smaller porlioiis of the total to invest 
in a wide variety of minor weapon .systems. 

With the emphasis on this trend, comliiued 
with the dependence upon major new scientific 
breaklhrouglis that offer large performanee im- 
lirovemenl and the weujion system crmccpl of 
devehi|)meiit aiul prodtirlion. it appears iiievi- 
lahle that a trend will lieeonie elearly visihie tim- 
ing 1957 in whic-h the larger industrial eomplexes 
in this business will grow larger. What are now 
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the smaller prime contractors will either turn 
into segments of the larger complexes or create 
new gtaiil lompetiUus through mergers. 

GREATER COMPETITION 

COMPETITION BETWEE.N prime weapon system 
contractors and among major suli-systeni develop- 
ers will liecome fiercer lluin ever during 1957. 
This is hecaiisc the reward for success is now much 
greater and the penalties for failure more drastic. 
There will be wider variations in the fortunes of 
individual firms than ever before timing 19-37 
and 19.38. Some will reach new peaks in sales 
and profits, but others face a bleak financial oiit- 

Airframe weight deliveries — the hesi index of 
military hnsiness — will conlinue at about the 
19.36 level as larger volumes of missile deliveries 
will compensate for fewer aircrafi deliveries. 
MamifatTurers in the commercial field will he 
working primarilv to reduce their S.300 million 
backlog of pi.ston-eiigine tran.sport orders dur- 
ing 1957 before beginning In make inroads on 
their S2 billion backlog of turbine transpoiTs. 

Business and iililitv plane manufacturers can 
expect aiiotlicr good year in 1937 with sales 
jumping to a record $140 million total. Intro- 
duction of new models will sharpen competition 
to its highe.st pitch in recent years, allhtiugb the 
full effect of these new aircraft will not be felt 
until 19.38. A sharp rise in the prodiiclioii rate 
experienced in 19.56 when 7,.300 civil planes were 
delivered will not conlinue into 1957. 

MORE MONEY FOR AVIONICS 

AVIONICS MANUFACTURERS will attract an increas- 
ing share of the dollars spent in both military 
and civil aviation. In the military picture, the 
emergence of missiles as a supplement to piloted 
aircraft portends a rising tide of avionics ex- 
penditures. The trend of recent years toward 
increasing roiiiplexity and semi-aulomalic opera- 
tion of piloted aircraft have brought the percent- 
age of avionics involved to ahout 35'^< of flyaway 
cost for a modern military aircraft. In missiles, 
tliis percentage increased to ahout .30' < . With the 
increased role of avionics in military airpower 
has come increased pressure on mamifacturers 
and designers for greater reiiahility and micro- 
miniaturization In meet the rctjiiirements of hy- 
per.sonic long range missiles. 

Comiiiiialion of military and civil air trafTic 
control and air defense systems will place a heavy 
demand upon the avionics manufacturers for 
both airhorne and ground equipment. Resolu- 
tion of the Vortac controversy in 1956 opened 


the road for major 1957 improvements in civil- 
military iiuvigalion and air traffic control systems. 

Increasing missile prodiiclion in which air- 
frame, avionics and propulsion manufacturers 
are comhining to develop and produce a wide 
variety of new weapons will emerge during 1957 
into a significant segment of the military air- 
power picture. Production is still concentrated 
on relatively simple air-to-air missiles, short- 
range suhsoiiic tactical mi.ssiles and relatively un- 
sophisticated air-to-ground missiles with major 
development efforts now placed on the hypersonic 
ballistic missiles capable of operating over ranges 
of from 1..500 to .3.000 miles. Missile develop- 
ment and production utilizes much the stime basic 
technnlogy as employed in supersonic aircraft 
development, hnl there are indications that new 
types of production facilities are required for 
volume production of ballistic missiles. 

NEW AIRLINE GROWTH 

AIRI.I.NES WILL CROSS revenues between S1.8 and 
S2 billion in 19.37 as tliey increase their share 
of the total travel market. During 1956, the 
airlines for the second consecutive year gained 
more passenger volume than the surface carriers 
lost, indicating that air travel is creating a basi- 
cally new travel market. Traffic control bottle- 
necks and equipment shortages will be a limiting 
factor on the airlines’ growlli rate during 1957, 
but ibis rale should be close to the 17.4% gain 
in 1956 in total revenue ton-miles for the entire 
air transport industry, including domestic trunk- 
lines, international carriers, helicopter services 
and Alaskan airlines. These carriers totalled 
.3,570,904.000 revenue ton-miles for 1956 as 
compared with .3. 042. .390.000 in 1955. Passenger 
revenues gained 12.7% in 19.36, and a continued 
rise is expected for 1957 even without the 6% 
fare increase the airlines are seeking. Total of 
47 million passengers were carried in 1956, a 
gain of nearly 13% over 1955. 

While the outlook for 1957 is for general sta-- 
liility in the industry, with the major effort on 
producing types of hardware already familiar 
ill the military arsenal and in airline service, both 
the manufacturing industry and the airlines are 
in the midst of major ferment in preparing for 
new phases of the technological revolution that 
has dominated the industry almost from the 
moment of its birth 53 years ago. The airlines 
are planning and preparing for their jump into 
the jet transport era while the military are push- 
ing hard toward the hypersonic intercontinental 
ballistic missile. 

—ROBERT HOTZ 
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PliACTrCE MAKES PEliEE<:T_I„ 1957,..i„l-76,on=m,.s™ 

of effective defense is the true aim and steady skill of a nation’s fighting men. To make 
American warriors proficient against complex modem weapons, Northrop Aircraft’s sub- 
sidiary, Radioplane Comiiany, produces targets like the rocket-powered RP-70 type, a 
light, low-cost drone, which simulates a high speed modern jet plane or missile at strato- 
spheric altitudes. Like Northrop's new supersonic Air Force trainer airplane and Snark 
SM-62 intercontinental guided missile, the RP-70 is another example of the North- 
rop-Radioplane policy of “securUy with solvency" which applies advanced science and 
technology to deliver the maximum in national defense for the minimum in tax dollars- 
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formation of Convoir F-I02A luporsonlc oll-weothor fighters 
now in production for USAf at Son Oiogo. Developments 
are TF-I02A. alto in production, and F-106A. under lest. 
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New USAF Concepts Test Producers 


Bv Claude Witze 


I lie Ainciican aircraft indiistr,-, development and production partner 
of llic U. S. Airforce, inevitably faces greater cliallenges from its customers 
eacli year, fiscal 1958 will be no exception. 

Next ycar'.s budget, as proposed by the Defense Department, contcin- 
))lalcs that orders will be placed for only 1.500 USAF planes. "I'hcy will be 
expensive pieces of hardware, costing almost as inucli as Fiscal 1957’s 1.900 
aircraft. The merits of this program will be weighed in the next few we-cks 
by Congress. If there are any changes, tliei’ will be minor, and the thesis 


remains— the industry now faces a tev( 

Gen, Nathan b'. i'niniiig, USAI' 
Chief of Staff, recently pointed out that 
in 1954 missiles took only of his 
procurement funds. For 1958, the esti- 
mate is 35%. By the 1960s, the Gen- 
eral s;ns. pilotless weapon systems will 
take half of USAF's procurement funds. 
WTiilc it is true that a large amount of 
this imiiicy will go into doclopmenl 
and add nothing to our operational 
capability, production facilities and 
know-how must come out of industry- 
faieiit in the intervening years. 

Maj. Gcii, Daiid Baker, jjrocurc- 
I'lent chief of the Air Materiel Com- 
mand, has predicted that the impact 
of this change-over will be as great or 
greater than that experienced in the 
shift from Signal Corps observation mis- 
sions to combat in the air. 


ilutioii in production. 

Missile construction is basically the 
same as aircraft airframe construction. 
Introduction of highly eoinptcx elec- 
tronic components and more advanced 
propulsion units will duplicate in many 
respects the experiences of \-eteran 
weapon system designers and builders. 
'Hie problems will simph be tougher, 
and rtiere will be more of them. 

Take the matter of complexity. The 
Century-series fighters and bombers 
like the Boeing B-52 resulted in new 
problems for designers, production line 
experts and USAI-' maintenance crews. 
Missile complexity will eompmind 
the problems mainly because thev 
must be 100% reliable tlie instant they 
are called upon for action. 

Morcos er, the call for action in many 


cases must be part of the weapon sys- 
tem itself. It is not enough to have an 
interceptor that will go into the air 
after the siren blow-s to start a scramble. 
Detection, warning, tracking, aiming, 
firing, guidance control and the kill all 
must be prt of a guided missile weapon 
system. 

.\ large part of this lies outside the 
traditional realm of our aircraft industry. 

It may be that this necessarv inte- 
gration of pres-ious strangers into thc 
aircruft industry complex is the most 
important part of the resolution now 
m the making- US.AF has been saving 
for a number of years that it depends 
upon its contractors alone for technical 
talent, knowing full well that no mili- 
tary service can do the job. 

USAF Needs 

Gen Baker has outlined a few of the 
icquircinents he thinks the industry 
should be studying right now: 

• Greater automation to speed produc- 

• New lequirenrents for higlily skilled 
personnel. 

• New materials, production tc'diniques 
and manufacturing methods. 

• More intimate cooperation between 
the aircraft industry and tlie people 
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Budget Shrinks USAF Goal 

With presentation of its proposed Fiscal 1958 budget, the Defense Department 
disclosed its abandonment of tlic 137-wing goal for USAF, a strength it was sched- 
uled to teach by next |une 30. 

Defense spokesmen say the new goal will be 128 wings and contend that overall 

the number of B-52 intercontinental jet bombers in each wing has been increased 
from 30 to 45. 

llic 128-wing figure includes five wings not previously counted as part of USAF’s 
force structure. 'They ate four assault transport w-ings, including the Fairchild C-123, 
and one Matador guided missile u-ing. US.AF slashes include: 

• Tactical Air Command: Six wings; one B-45 medium bomber, two fighter-bomber 
and three day-fighter. 

• Air Defense Command; Two fighter-interceptot wings, planned but never activated. 

• Strategic Air Cnnimand: Six fighter wings. 

Specific aircraft that face a cutback in previously planned production includes the 
McDonnell F-IOIB, Lockheed F-104A, Republic F-I05, and Martin B-68 tactical 
bomber. 


USAI-' requirements it must exploit selection is made, the contractor is re- 
cverv bit of ensincerins and nroduction .snonsiblc for er-crr-tliin- • 


Force Levels 

The following military oirpower force 
levels ore scheduled to be reached by the 
end of Fiscal 1958: 

USAP-128 wings 
NAVY-17 corner air groups 

20 anti-submarine squadrons 
3 Morine air wings 
ARMY-5,031 aircraft 


U. S. Plane Inventory 

(End of fiscal yeor) 


1957 19SB 

USAF 28,736 24,398 

NAVY 12,576 11,791) 

ARMY 3,9S4 5,031 

TOTAL 43,226 41,219 


who engineer and build missile system 
coiTOonents. 

Ttic last item is important from both 
a practical viewpoint and because it is 
one of the vital parts of USAF policy. 
The practical angle: AMC will be 
forced, as it superintends tlie production 
of guided missiles, to w-ithdraw to some 
degree from its sy stem or providing Gov- 
ernment l-'urnished .Aeronautical Equip- 

Soinc items will remain GFAE, of 
course. Propulsion is a likely exam- 
ple. However, flic prime contractor i.s 
going to be saddled with greater re- 
sponsibilities in the assembly of a com- 
plete weapon system. 

Lt. Gen. Clarence S. frvine, Deputy- 
Chief of Staff for Materiel, says that if 
the industry wants to stay abreast of 


know-how available in America. To 
USAF, and the Defense Department, 
this is the only way to properly utilize 
the industrial potential. 

"It permits us," Gen. Irvine says, “to 
maintain a reasonable level of produc- 
tion with economy for tlie long haul- In 
effect, \vc ate tailoring the production 
base so that it can respond cffcctii-clv to 
:m emergency of any scale." 

Prime Contractor Selection 

Gcii. Irvine has a tough attitude 
toward the prime contractor. With a 
philosophy that can be traced back to 
Roger Lewis, former USAF assistant 
secretary- for materiel, the General looks 
to only a few companies when he is sc- 
Icchng a weapon system prime con- 
tractor. 'File competition, he says, is so 
keen it is almost bitter. And once the 


paramount responsibility that can make 
giants tremble— performance reliability. 

Tliere is still a place for the subcon- 
tractor and small business. Savs Gen. 
Irv-inc; 

"Some people liave the mistaken be- 
lief tliat once a prime contractor is se- 
lected. he lias the concurrent authority 
to tool up and produce all component 
parts and .subsystems. The .Air Force 
l icw- diainctrically opposes sucli a belief 
and will activcli- discourage prime con- 
tractors from expanding their facilities 
and enabling themselves to self-produce 
what thc\- could subcontract." 

F'or both primes and subcontractors, 
the advent of real missile production 
will again introduce the whole problem 
of facilities- 

Rcal estate, bricks and mortar and 
machinery will have to fit tlie job. Some 


B-52 WITH F-lOO, F-101 AND M02 ESCORTS 
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McDonnell rf-ioia 


of the older pl;iiits nee simply not udnpl- 
<ib!c to inissilc or missile cuinpement 
fnbriention. 

Tlicrc ntc some ciiscs where iin nii- 
craft plant lias been made to do by tlic 
.idditioii of air conditioning and lumiid- 
ity control, but the high bay areas 
emninon in major aircraft plants are 
on, or O' Cr. the economic margin where 
inoncs can be invested in this kind of 
an alteration. Morcoscr, for the most 
part, high biy.s arc not needed for mis- 
sile production. 

A forerunner of this problem is the 
ease of the Convair B-58 supersonic 
bomber which will be built in the hi. 

FAIRCHILD C-123 


W'orth ])lant that a decade ago was pro- 
ducing B-56 bombers. 

Three B-sSs can fit in the floor space 
occupied bv a single B-56, and the ceil- 
ing could be lowered a good many feet. 
In addition, the B-5S is a “dense” air- 
craft. jammed with electronic equip- 
ment semitivc to the atmosphere. It 
requires a vastly diffeient kind of tooling 
and equipment that would work more 
efficiently if the plant had not been 
designed on gargantuan lines. 

New Plants for Missiles 
•lire bluntest USAl' obsersets say that 
the nesv plants arc needed for the mis- 


sile era. I'he .Sir h'lirce feels strongly 
that mitdaterl high-bay plants should 
be disposed of because it costs almost 
as much to adapt them as it docs to 
huild from the ground up. 

-Also, the industry can look for no 
letup ill USAKs stern attitude toward 
financing plant constnictian. It is clear 
that the official attitude is one of letting 
the firms that arc competent and eonfi- 
deiit pros'idc tlicir own hictorie.s. 

J he -\ir I'orce is prepared to help in 
i:iic important way. It svill defend tlie 
present fast tax amortization system tliat 
[sermits a defense contractor to write off 
cost of such facilities in about five years. 
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Some top USAF officers arc frankly wor- 
ried by whiit thov detect as a trend in 
tlic prc.sent administration to curtail 
this pris ilegc. 

The amortiz.ition system and rene- 
gotiation have the two-pronged virturc 
of encouraging manufacturers to pros idc 
facilities and gii ing USAF some control 
over their location. At tlic same time, 
the economic environment of business 
today is viewed as an asset, proi’iding 
mote encouragement to those efficient 
producers who see a high return on their 
insestment if they abandon W'orld \A'ar 
II thinking and push self-financed con- 
struction plans. 

A word of caution is nccessar\'. and 
it is provided b\' tlie best-qualified man, 
Maj, Gen. Bernard ,A. Schriever, chief of 
tlie Western Dei clopincnt Dii’ision. He 
says missile firing successes still arc tlic 
exception ratlier than tlic rule. 
Missiles on Hand 

Gen. Sclirievcr has expressed some 
conceni m or the re-.isonablv wide-spread 
public impression that we have more 
and better mis.silc.s in the inventors- tiiaii 
is the ease, lie stresses these points: 

• Guided ■nissites arc in their infancy 
and subject to growing pains. 

• There is no all-purpose missile. 

• USAF requires tlie largest sarieti- of 
missiles. 

.Actiialh. USAF has onh- two opera- 
tional missile svstcnis tliat are available 
in quantitv for inimceliate use in ease 
of an emergency . I’hcy are the Hughes 
Falcon GAR-1 used on the Convair 
F-102 and Northrop F-89 interceptors, 
and tlic Martin Matador, a subsonic 
pilotless jet plane. 'Ilic Falcon is capable 
of stopping a bomber, at least ulieii fired 
in salvo, Tlic Matador is nilncrable to 


interception but it can carry a warhead 
several hundred miles. 

Future Missiles 
Other USAF missile projects; 

• Boeing Boniatc IM-99, an inter- 
ceptor iiMting operational readiness. 
Tlic Bomatc is an area defense weapon 
like the Annv’s Nike, but with longer 
range. 

• Bell Rascal, wliicli will be launched 
from a manned bomber such as the 
B--17 or B-52 to hit surface targets. 

• Northrop Stiark SM-62. Tlic Snark 
is similar to the Matador but has longer 

• North American Navalio is similar to 
Snark but supcrsonic. 

• Coni-air Atlas intercontinental bal- 
listic missile. 

• Martin Titan, a competitnr of Atlas 
but with a different design approacli. 

• Douglas Tlior intermediate range bal- 
listic missile. It is now ready for fliglit 
test and coinpctcs w ith .Army ’s Jupiter. 

For this entire program in Fiscal 
1958. the proposed budget would allo- 
cate S1.793 million. Further details on 
the state of the art arc in the Missile 
Fiigincering section of tliis Im-entory 
issue of .Aviation \\'i;ek. 

Tlic manned aircraft tliat will be 
ordered in Fiscal 1958 will include al- 
most no transports or trainers. Bulk of 
the S4.519 million sought in new obli- 
gatiimal authorits- w'ill go for big and 
ex|iciisivc jet bombers and tankers, the 
Boeing B-52 and KC-135. 

No Interim Aircraft 
Of major coiiccni to US,AF is tlic lack 
of plans for interim iiireraft to fill the 
probable gap tliat will exist between 
ICBM. And the Century Scries fighters 



ccntly by Secretary Donald .A. Quarles, 
that “wo must make sure that first 
things eome first— winning the initial 
violent air-atomic battle must always 
be our first priority.” 

■|1ic Fiscal 1958 buying program is 
licsvcd b\ the administration as the 
first step toward insuring that the pri- 
ority will be met. Others, according to 
Quarles, are that we must be selective 
in tlic was- we use the resources at our 
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USAF Aircraft on Order 



disposal, file projects \vc support, the 
bases «-e build and the kind of forces 
«c maintain. 

Wing Dispersal 

Within USAl’’, there arc other opera- 
tional facets. One of these is the .strue- 
gle to hare easier maintenance huilt 
into n’capon systems right from the 
design stage. Maj. Gen. .K- G. Hewitt, 
a member of Gen Irvine’s Staff, reports 
progress in this direction, hut the pres- 
sure on contractors will be continued. 

Another, far removed from the area of 
procurement, is a program designed to 
frustrate the encins. 

The general idea is that out Air Force 
today is too \-ulnerable to atomic attack. 
Hcavy jet bomber wings, consisting of 
45 B-52 aircraft, are going to he divided 
so that only one .souadron remains on 
tlic parent base, while two squadrons 
operate from Mtellitc fields with lim- 
ited facilities. In addition, other air- 
fields will he used for cmergcncs' stag- 
ing and dispersal. 

Industry also is going to fed the 
effect of this effort. Dispersal of new 
plants and dispersal of tlic contracts 
placed in both new and old plants arc 
|>art of USAF’s policy. 

Cutting Lead Time 

While the cmplwsis today is upon 
the changing character of the Air Force, 
the shift to missiles and wliat it means 
to industry, US.AF’s main concern of 
a year ago— tlic huge technological 
strides taken by Sosict Russia— is still 
a dominant factor. 


Hie race, in fact, is more serious 
than it was a year ago. Major activity 
of 1956 bearing on tliis subject was 
the detailed analysis of the military air- 
craft desclopmcnt cs'cle performed by 
the Defense Department's Aircraft 
Study Group. 

The committee drafted a long list of 
recommendations, designed to shorten 
the cycle from concept to inventory and 
USAF— as well as the Anny and Navy— 
has been challenged to implement them 
as soon as possible. 

There arc sonic signs of strife over 
the study group’s proposal that the 
U.S. must reduce the amount of time 
spent getting operational hardware out 
of a new concept. Quarles himself has 
declared that "drawing board to inven- 
tory' lead time is not in itself a good 
measure of tlic cffcctii’cness of develop- 
ment effort." 

Comparing the long lead time of the 
B-52— eight ycars-with the four or 
five years required bv tlie Russians to 
dcsciop the Bison bomber, Quarles 
comes to this conclusion; 

“The B-52 is a substantially more 
adsanced and higher perfomiance 
weapon system than the Bison. It 
seems fair to conclude that the des’clop- 
ment interval, wlicthcr it is four scats 
or eight years, is a minor rather than 
a major consideration,” 

Progress in 'Big Steps' 

In tills, the secretary agrees with Lt. 
Ceil. Tliomas S- Power, cliief of the 
Air Research and Dcielopment Coni- 
inand, that we must make our progress 
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in "big steps.’’ He also appears at odds 
with the general belief tliat wc must 
shorten our cycle to meet Red compe- 
tition, an assumption that genenited the 
Aircraft Study Grouji’s assignment in 
tlic first place. 

It is difficult to avoid the conclusion 
that budget considerations liclp slmpc 
USAF's attitude on tiri.s question. 

There is no doubt that "little steps" 
or frequent small improicments do not 
lend themselves to economical produc- 
tion or equipment conversion. On tlie 
other hand, while the Aircraft Studi 
Group report remains blanketed bv 
sccrccy, there can be little question that 
it is concerned with shortening the 
cycle when wc arc taking big steps as 
well as little ones. 

Cost of Superiority 

Main point in the technological 
crisis is tliat the Russians arc closing 
tlie gap and closing it fast. Staying in 
front is bound to cost money and, for 
this reason, the nation’s top experts 
beliei’c we must spend substantialli 
more for tlie research and dci'clopment 
effort. 

As a year ago, it is virtually certain 
that USAF material deliveries will re- 
main in the S6 to S7 billion a year 
bracket for some time to conic. It i.s 
the nature of the hardware that will 

In addition to the switch to guided 
missiles, a healtliy slice of this monev 
will find its way into liigli priced 
modernization programs, airbase equip- 
ment and sucli expensisc USAF items 
as the DEW line and SAGE warning 
system. 

Operating costs are snowballing far 
beyond the limits once imagined hv the 
Air Force. 

This means that the aircraft industry, 
USAF’s partner with a major responsi- 
bility, must produce more for less. 
There are major hurdles to cross be- 
tween now and I960. 



Primary Asset 

Primary asset of the aircraft industry that will be watched by USAF in 1957 is its 

Lt. Gen. Clarence Irvine, Deputy Chief of Staff for Materiel, warns that the 
industry is "asking for some form of dictatorship" if it fails to use available skills 
foe the greatest benefit of its customer. 

'in too many coin|>anies." Gen. Irvine says, "the tempo is a good deal tike glue 
niiining uphill." He also says he suspects there is too nnicli of the "university 
atmosphere," and that llierc is hoarding of engineers, scientists and skilled techni- 
cians. He emphasizes that US.y^' proeurement officials will examine the quality of 
industry company stalls, not merely the size of them- 

Gcn. Orval R. Cook, one of Gen. Irvine’s predecessors and now president of the 
Mrcraft Industries Assn., says he shares some of the Ait Force feeling that engineers 

Gen. Cook believes the engineering shortage is "acute only in tlie category of 
specialized scientific and engineering talent which always has been in great demand. 
He does not anticipate any reduction io the demand for this kind of talent. 

With an eye on possible congressional action, Gen. Cook reports that most com- 
panies plan to expand their training programs for production workers. He says the 
skill level in the open labor market is declining. 

In addition, technological advances have outdated the training of many workers 

acquired as the indust^’s workers hltn from convcnrional aircraft to the customer's 
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Navy Sells Seapower’s Role in Nuclear 


By Evei 

Navy is moving into another year 
‘‘period of trcnrendoiis transition” wil 
Aircraft, missile and shipbuilding 
tive liardrvare— and Navy’s aggressive Ic 
to expert use in selling the idea that S' 

Carcfiillv a\ oidiiic criticism of budget 
policies, the Nasy has eemcentrated in- 
stead on the positisc approacli— setting 
lecords. demonstrating at every oppor- 
tunity tlic tiingc of its ]X)tential striking 
power and capitali/ing on events sucli 
as tlic Suez crisis to argue the impor- 
tance of free shipping lanes and the 
versatility of a mobile force tliat can 
be called in to deter aggression with 
anything from its mere presence to the 
use of its full fighting strength. 

At least partly as a result of this 
progress, plus salcsmansliip, the Navy 
lias come through a year of adjustment 
and realignment of roles, missions and 
weapons assignments with fewer losses 
than tlic other scnices. 

It is I'Cty nearly ready to cross what 
Chief of Naval Operations Burke refers 
to as “tire tlireshold of the nuclear- 

The power of Russia's submarine 
fleet— recently placed at 500-600 by 
Navy Undersecretary for Air Garrison 
Norton— has been mote widely recog- 
nized, and anti-submarine warfare has 
been given the highest priority. 

Research and dciclopmciit in aircraft, 
and in some missile work, has been 


t Clark 

of what Adni. Aricigli Burke calls its 
:ll excellent prospects, 
programs arc producing highly cffcc- 
tdcrsliip has put this technical progress 
-apower has a vital role in the nuclear- 

strc-.iinlined [AW Oct. 1, p. 26), and 
the shift to nuclear powerplants for 
ships and .submarines has been speeded. 
Navy's New Aireroft 
Past effort is paying off with these 

• Chancf Vought I'’8U-1 Crusader. 
Powered by the 10.000-lb. thrust Pratt 
Sr Whitiie-y )57. the Crusiider fighter 
last year captured the Thompson 
Trophy with a speed of 1,015 mph. 
(.S\V Aug. 27, p. 27). The first squad- 
ron of 12 planes will go into senicc after 
completion of tests at the Naval Air 
Test Center, Patuxent River, Md., this 
spring. All improved version, aimed at 
speeds of about Mach 2, is being de- 



veloped (AW Jan. 14, p. 2>). Its 
designation will be l'’8U-5 and it is still 
three years away. A photographic ver- 
sion of the Crusader, the FSU-IP, is 
new in tlic l''lcct Introduction Pro- 
gram, 

• Grumman FllF-lF Tiger. .Although 
there arc only two models of this im- 
pros'ed ‘I'iger, its General Electric )79 
engine has pushed the FilF-lI’ to 
1,220 mph. in Icsel flight and to an 
altitude of 72.000 ft, (AAV Dec. 24. 
p. 26). Grumman has asked to make 
an official try at both the world's speed 
and altitude records. 

• Douglas F5D SkyUncer. Fqiiippcd 
with the Pratt & VA'Iiitncy J57 ,md de- 
signed for greater speed, r.inge and per- 
fomianee than the similar F4D Sknay, 
the Skylancer is now limited to 11 
models. Na\y says dciclopmciit will 
continue "for the time being” as in- 
surance. Altlimigli cutback in orders 
from 19 to 11 was ))riniarily budgetarv, 
tire Navy ;ip)urently feels the l’5b 
might be superseded bi .some other air- 
craft within a year to a year and a half 
after it got into senice. 

• North .American FJ-4B. Powered by 
the Ciirtiss-Wriglit J65, this advanced 
Fury is designed as an attack and dive 
bomber with fighter performance and 
atomic bomb delivery capability. It will 
be in quantity prodnetion by mid- 
spring and will tcphiee F/-4s. 

• McDonnell F4H. This tivin-cngine, 
all-weather figlitcr-attack bomber (AW 
June 18, p, 25) designed for Mach 2 
speeds will be powered by General 
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FAIRCHILD PETREL ON LOCKHEED P2V6-B 


Missile Age 


Electric J79s. First rollout originally 
was scheduled for Mav. 

• McDonnell F5H-2M Demon. This 
version is a day tighter amicd with 
20mm. cannons and Sparrow I missiles. 
It now is beginning to come off the 
production line, joining the F3H-2N, 
the all-weather version which carries 
guns and the Sidewinder missile. Ulti- 
mate version of the Demon, desig- 
nated the F5H-2, is still in dciclop- 
ment- It will be an all-wcathcr fighter 
carrying what tlie Navy calls an “all- 
weather missile”— probably Sparrow III. 
All three Denioiis arc powered bv tlic 
Allison J71. 

• Douglas F4D Skyray. More than 100 
of tliese all-weatlier fighters, powered 
by the Pratt & Whitney J57. already 
are in the fleet but quantity production 
will continue to mi<i-1958. 

• Douglas A3D-2 Skywartior. Still in 
dei'clopraent, this advanced version of 
the A3D has undergone flight test trials 
at Edwards AFB- Powered by two 
J57s, the iieavy-attack A5D was used at 
the National Aircraft Show last Sep- 
tember to demonstrate Navy’s inland 
ixnctration abiliti' from carriers (AW 
Sept. 10, p. 30). There is a photo- 
leeotmaissancc version, A3D-2P, and 
the Navy is considering n radar counter- 
measures s'ctsion, the -A3D-2Q (AAV 
Apr, 16, p. 23). 

• Douglas A4D-2 Skyhawk. This ad- 
vanced small attack bomber is being 
delivered, and the A4D-3, with much 
longer range and imptwed bombing 
and naiigation capability, is in devclop- 
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nicnt. Metal lias not yet been cut. 
A4D-J will be powered by the Pratt & 
Wliitney J52 instead o( the Curtiss- 
Wright f65 now powering A-IDs. 

• North American A3J. North Ameri- 
can's Columbus Division holds an S86 
million research and dei'clopment con- 
tract for a two-place, twiii-jct “high 
supersonic, carrier-based attack aircraft 
weapon svstem." It will be powered by 
the J79 (A^V Sept. 24, p. 28). This is 
the first Navy aircraft to be designated 
as a weapon system. 

• Grumman F9F-8T, Nai'y’s first op- 
erational transonic trainer, is in pro- 
duction. and delivery is due in early 
spring. A stretched version of the 
Cougar, the F9F-8T is powered by the 
Pratt & Whitney 148- 

• Nortli American T2J. This jet basic 
trainer (ANV July 23, p. 28). powered 
by the 3,400-lb, thrust Westinghousc 
J34, is in production, and delivery is ex- 
pected in December, 

• Temco TT-1. The Navy is buying 14 
of these primari' jet trainers for ci’alua- 
tion, powered bv Continental J69. 

• Lockheed W2V. The W2V essen- 
tially is an improi'cd ^W-2 Constella- 
tion early warning radar aircraft with a 
disk-shaped, plastic rotodome mounted 
atop the upper tadome. It still is in de- 
velopment. and Air Force also is in- 
terested. 

New Version of Tracker 

In addition to these, Grumman is 
building an earh’ warning version of the 
anti-submarine S2F-I Tracker, It is 
designated WF-2 and canies a large 
oval radomc similar to that on the 
W2V (AW Jan. 7, p. 23), 

Grumman, Martin and Convair arc 
competing on an anti-submarine war- 
fare design, and Grumman has a S24 
million order for TF-1 Traders— the 
utility-cargo version of the Tracker. It 


will be used for carrier resupply. De- 
liveries of three a month arc to begin 
next November. 

Lockheed has a 570 million produc- 
tion contract for Navy’s 600 mph. 
boundary layer control T2V-I SeaStar 
jet trainer. *This will carry production 
of the SeaStar through 1958. 

A vertical takeoff jet fighter compe- 


Missile Progress 

The Navy, which likes to point to 
the fact that it has operational missiles 
in all four of its categories, can report 
impressive progress in the missile ficld. 
• Air-to-Air, Sparrow I, a supersonic 
beam-rider built by Sperry-Rand is arm- 
ing Chance Vought F7U-3M Cutlasses 
and McDonnell F3H-2M Demons 
The Douglas Sparrow II is not in 
uantity production, but the Raytheon 
parrow III, a fully-active homing 
missile, will be produced by Raytheon 
in Sperry’s Farragut plant at Bristol, 


Tcnii., probably beginning this spring, 
Rai'tbcon also is developing two new 
versions of the Sparrow for new aircraft 
(AW Dec. 31, p. 23). 

'I'hc Navy also has Sidewinder, a 
Mach 2-plus infrared homer now 
arming squadrons in the Sixth and 
Seventh Fleets. Philco and General 
Electric are producing it for both the 
Navy and .Air Force. Another project 
under development is the Diamond- 
back, probably a heat-seeker. 

• Surfacc-to-Air. The beam-riding Coii- 
vair Terrier already arras the auisers 
Boston and Canberra and the guided 
missile destroyer Gyatt- The first of 
16 of its tvpc. Gvatt was commissioned 
last December. 

Tabs, a 10-ft. ramjet anti-aircraft 
missile with twice Terrier's range, 
will go to sea early next year on the 
converted cruiser Galveston. 

Tartar, a 1 2-ft. improved Terrier with 
II homing head, should appear in the 
fleet in 1960, replacing 5-in. guns on 
some destroyers and cruisers. 

• Siirface-toiSutface. Regulus I. a sub- 
sonic missile powered bv the Allison 
J33 engine, is aboard 10 carriers, four 
cruisers and the submarines Tunny and 
Barbero. The supersonic Regulus II, to 
be powered by the Pratt & Whitney 
J57. has been ordered into production 
(AW Dec. 17, p. 34). It is well ahead 
of .schedule. 

The N.avy also is developing its own 
seagoing ballistic missile, the Polaris 
(AW Jan. 7, p. 32), with Lockheed 
Aircraft Carp, as tlie prime contractor 
and with General Electric, Aerojet-Gen- 
eral and Massachusetts Institute of 
Technology participating. It will be a 
comparatively short, squat, solid-propel- 
lunt missile for shipboard and submarine 
firing. The Navy also has under devel- 
opment with McDonnell the surface-to- 
surface ramjet Triton, (AW Oct. 8, 
p. 23), which may have a design speed 
as high as Mach 4. 

• .Air-to-Surface. The Fairchild Petrel, 
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virtually a Mk. 13 torpedo with wings 
and a Fairchild J44 engine, is used for 
ship attack from more than five miles 
away. It is carried on the P2V-6B. 
P3M-2B, and an IlSL helicopter- A 
radar altimeter eliecks height above 
water and jettisons flving sntf.iecs and 
engine before the final run to target, 
which is made with a fully active lioiii- 
iiig head (.AW .Apr. 9, p. 35). 

Nav\ also has its air-dropped atomic 
anti-submarine weapon, the Litlu. and ,i 
missile designated Bulldog. Wc.ipon 
■\blc. shown in Navy photographs (AW' 
Nov. 12, 1956. p. 123), and Lulu may 

First Atomic Carrier 

Navy force Iciels call tor 1 5 attack 
carriers and five reserve carriers, pins 
nine anti-submarine carriers. Tlic Fiscal 
1958 budget requests 514. 6 million for 
19 new ships and 12 conversions. 

New ships include the first atomic 
carrier, 13 destroyers and frigates and 
four more nuclear-powered submarines. 
The comcnions include putting an 
angle deck on tlic Oriskanv, making 
radar pickets of four mcrcliant luills 
and converting one seaplane tender, 
three missile cruisers and three suncy- 
ing ships, the last for studies of tlie 
ocean's bottom. 

The degree to which the Navy is 
being "missilized'' is apparent in the 
plans for missiles developed from the 
Bumblebee program. 

B\- the end of Fiscal 1961, Naw 
will have two heavy guided missile 
cruisers, one destrover, seen light 
guided missile cruisers and 12 de- 
stroyer-leaders equipped with Terriers; 
17 guided missile destrovers equipped 
with Tartars and seven light cruiser 
conversions equipped with Tabs, This 
does not take into account the Polaris 
or Triton. 

Anti-Submarine Research 

On the research and dciebpmcnf 
side, the Navy has gii en anti-submarine 
warfare its highest priority. Detection, 
identification and long-range kill— with 
the emphasis on long-range— arc the 
problem atcas. 

The Naiy secs the Russian sub- 
marine fleet primarily as a wca|)Oii to 
isolate Europe and Asia from U. S. 
shipping in an all-out war and to keep 
our carrier forces from getting within 
striking distance of the Eurasian conti- 
nent, But it also recognizes the povycr- 
ful threat that the missilc-launclriiig 
submarine represents to this continent. 
Russia is bclicsed to be concentrating 
on the so-called W-elass long-range sub- 
marine for operation in the M'cstcni 
Atlantic. 

Research in anti-submarine warfare 
(ASA)') is across the board and was 
spurred considerably, along wnth all 



Navi research, by the Lamplight and 
Killian studies. As a result of these 
studies, the Naiy initiated 95 new de- 
velopments in radar, communications, 
data processing, countermeasures, air- 
craft, missile and .ASW' fields. 

In addition to meeting the subnia- 
riiic threat, the Navy— and particularly 
the Bureau of Acronautics-is enrphasiz- 
ing these areas of research and de- 
icbpment; 

• Long-range missiles. The goal is to 
reach tlie point where manned aircraft 
do not hai e to fly over enemy areas. 

• Air-launched missiles. Although the 
Navi' has no aircraft-pod concqit. simi- 
lar to the .Ait Force’s B-58, it is seeking 
mote "stand-of!’' capability in its air- 
craft wherein the plane fires from 
longer and longer distances from the 

• Rocket engines. Speed and altitude 
limitations of turbojets haie led to 
work on rockct-augmcntcd jet planes. 
Two prototypes— an FSU and an FJ-4 
—arc now being tested with rocket 

• Aerodynamic heating and stability 
and control aboie Macli 2. 

• Phvsiological as]>ccts of high-speed, 
Irigh-altitudc flight, including survival 
problems. I'hc N'aiy is working with 
clamshell scats and cockpit capsules. 
Also in this field are improved pressure 
suits and the simplified presentation of 
flight data. 

• Zcro-altitndc ejection. 

• Improved blind (all-weather) attack 
and low-altitude attack capabilities. 

• Vertical takeoff and landing. Espe- 
cially important W the .Marine Corps, 
with its concepts of mobility and of 
''vertical emebpment'’ of an enemy. 


this dci'cbpment is interesting the 
Nail- more and more for both ship- 
board and land application, 'llic Naw 
has helped support the USAl'-Ryan 
Vertijet project and has other VTOL 
projects with Ryan, Vcrtol and Piasecki. 
• Improved catapults, both steam and 
internal combustion, and imptoicd at- 
testing gear. Marine Corps’ interest in 
transportable c.it.ipults is as strong as 
its need for land-based arresters. 

Mirror landing systems, already pro- 
grammed for all anglc-dcck carriers, ate 
now going into all Navy fields. 

'Buddy System' Progressing 

Work on the "buddy system’’ for 
rehieling is progressing, although the 
svstem is still not in service. Wlien 
it is. most carrier planes will have iio- 
tcntial refueling capability. Tlic buddy 
sistem calls for one plane of a type— 
the A4D, for instancc-to refuel another 
.A4D, using pods and droppable tanks. 

'Hie FfiU-1 will be a receiver only. 
Newer planes, including the upcoming 
.\3J, will be both tankers and receivers. 

Despite the crashes of two experi- 
mental prototypes, work on the Martin 
P6M Sca.Master is going ahead. The 
Naw apparently anticipates no cut- 
back in the original order for six test 
models and 24 production models. The 
P6M will be a minclavcr and attack 
bomber, with low-altitude capability. 
The third test model mav be rcadv to 
fly soon. 

Tlic ScaMastci has no direct rela- 
tionship to the aircraft nuclear propul- 
sion program, but Naiy researchers 
consider it a stc|)ping-stonc. particularly 
as far as the airframe is concerned, in 
this field. 
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Policy-Bound Army Hunts Air Tools 


U. S. Arniv Aviation in 1957 is still struggling for recognition and the 
freedom to develop special aeronautical tools for the job it has to do. 

It is not making progress on all fronts. 

In addition to restrictions placed upon it by Defense Department decree, 
Army Aviation has some new problems traceable in part to the changing 
concept of what the Army’s force structure must be in a nuclear ground 
war. This year, the Army svill reorganize its divisions, cutting them in 
numerical strength and improving their combat effectiveness. 


So far as the aviation elements of 
the Army ate concerned, this decision 
puts planners in the position of tailor- 
ing a suit to fit a man whose height 
and waistband measurements arc going 
to change any minute. No one knows 
which way they will go. 

Meanwhile, Army Aviation is work- 
ing to freeze a six-scat program, which 
is exactly what it was doing a year ago. 
Maj. Gen. Hamilton H. Howzc, di- 
rector of Army Aviation, says frankly 
tliat liis people are still "feeling tlicir 

Aroiy's new Combat Develop- 
ments Test and Experimentation Cen- 
ter at Fort Ord, Calif., will help Gen. 
llowzc explore tlic utility of aircraft in 
the light of the nesv strciimlined combat 
division. 

Program for Industry 

There are indications that the shakeup 
of the Army’s organization and work 
at the Fort Ord center will lead to 
further alterations in aviation planning. 
Gen. Hosvze can outline a broad pro- 
gram showing what lie expects from 
tlio aircraft industry in tlic next few 
years. At tlie same time, he acknowl- 
edges tlicre is a lot to Icam about the 
real demands. 

An example of this is the rela- 
tively recent abandonment of .\rmy en- 
thusiasm for huge helicopters. The 
Vertol H-16 Transporter project has 


been dropped after a long and ex- 
pensive development history. The num- 
wr of cargo helicopter companies 
planned bv the Anny has been reduced. 

Gen. Howzc savs the Army now leans 
toward smaller helicopters. They arc 
more practical from the viewpoint of 
the soldier, the inaintcmmcc cteivs and 
auditors who look upon expensive hard- 
ware with a cold eye. It is likely 
that this approach is responsible for 
Army’s more or less quiet acceptance 
Ilf a Defense Department order that it 
must not buy helicopters of more than 
20,000 lb. gross weight. 

R&D Strengthened 

Major step toward strong manage- 
ment of Army's aeronautical research 
and development was taken last fall 
when it put basic responsibility for 
this work in the hands of TRADCOM, 
the Transportation Research and Dc- 
iclopmcnt Command, located at Ft. 
Eustis, Va. 

TRADCOM’s Aviation Division is 
being enlarged, and the office now in- 
tends to do its own research and 
development contracting, independent 
of Air Force and Navy, on any projects 
with major application to Annv mis- 

Gcn, Howze has put down these two 
broad goals for Army Aviation develop- 
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Atomic War 
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• I'ixcd-wing aircraft must have shenter 
takeoff and landing capabilities, greater 
capacity and higher iserfoniiaucc. 

• Rotary-wing aircraft must have sim- 
])lcr design, higher payloads and lower 
maintenance cost. 

It is obiiniis both of tlicsc require- 
ments are no clCTclopiiicnt of recent 

In a general sense, they cover the 
improved performance and loner cost 
that have been cscrvnne’s goal since 
1903- 'I'hc sharp tnitli is that Atiiiv 
.\viation needs tlicm for sursival. Eco- 
nomicjlly sensible helicopters and fixed- 
wing planes with almost fantastic per- 
formance characteristics are essential to 
keep the Army in the air. 

Whot Army Wants 

The basic idea is that an airplane is a 
I chicle. 'Iberc is no reason, from the 
.\nny’s 'iewpoint, why tlic vehicle 
diould opcr.ilc from airports, fly anv 
liigher than the trees or anv faster than 
I good efficient truck out of netroit- 
•\nd the cheaper the better. 

Tlie point is illustr.ited bv tlic 
award last summer of a contract to Ri-an 
.\cronautical Co. for tlie design and 
doi'elnpment of a deflected slipstream, 
turbine-powered, lertical takeoff and 
landing aircraft (VTOL). Another ex- 
ample is the flying crane, a project now 
in the hands of sei’cral manufacturers. 
It will be a helicopter witliout a fuselage 
capable of picking up a tank, a section 
of bridge or a iieavy missile and moving 

Gen. Howzc has suggested some 
other items that may find a place in his 
stable of specialized aircraft; 

• Higher pcrfomianec obsetiufion air- 
craft capable of carrying electronic gear 
oier a battlefield for simcillance. It 


must liasc a s])ced of 273 to 300 kt. and 
lx; able to land and take off over a 
30-ft. obstacle within 600 ft. W’liilc 
this plane’s weight probably will ex- 
ceed tiic 3,000 Ib. limitations otdcrcrl 
b;' the Defense Department, an excep- 
tion has liccn granted to permit devel- 
opment of the aircraft. 

Otiier exceptions arc expected for 
.specialized aircraft. 

• Fi.ved-wing cargo aircraft tliat can 
cany 2* tons. It must cruise at 200 kts. 
and operate oi cr a 30-ft- obstacle at 500 
ft- 

A second plane is being considered 
tliat can haul a four-ton paiload under 


the same circumstances as tlic 21-ton 
hpe. 

• Liglit, smqile observation helicopter 
to be procured on a large scale. It must 
he small and cost about oiic-tliird of 
present models. There will be a design 
competition for tliis ichiclc this lear. 

• New iiHlitv hclicopta. which is the 
Bell IMO. It will cruise at 100 kt. 
and carry a pavload of 1,000 lb. Pow- 
ered bv tiirliinc engines, it will be aiail- 
ablc iii 1959, 

• Medium ca^o liclicopter also pow- 
ered bv turbines. It must have a pay- 
load of tlirce tons. 

• One-man ‘'litt-dciicc'’ such as the 
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DeLackner Aerocyclc or Hiller Flying 
Platform. This could be used for patrols, 
messengers and reconiuissancc. once 
the bugs arc ironed out and current 
evaluations completed. Test programs 
have been started on both models. 

• K larger "lift device" called the "aerial 
jeep." It would ha\’e a payload of about 
1,000 lb- and carry radio equipment 
and armament. 

Increasing Mobility 

All of these vehicles continue to 
emphasize Amu’s insistent interest in 
mobility, which is one of the thinM its 
new streamlined divisions must have. 
A top artillery officer has outlined some 
ideas of how they can be employed: 

■ Integrated into combat and service 
organizations wheres'er mobility will be 
improved or combat effectiveness in- 

• Replace ground vehicles in tactical 
units wherever mobility and combat 
procedures will be improved. 

• Organization of super-mobile airphibi- 
ous-type combat organizations equipped 
with aerial vehicles instead of ground 
vehicles. 

Present Aircraft Inadequate 

It is clear, so far, that existing equip- 
ment is not adequate. By next Dec. 31, 
the Army will have more than 4,500 
aircraft, practically none of which repre- 
sent a substantial step toward its 
necessary goals. 

For obligation to the industry in 
Fiscal 1958, it seeks S82 million in new 
authority but will be able to sign con- 
tracts for as much as $124 million if 
the request is granted by Congress. 
This is possible because it has obliga- 
tional authority left over from previous 
years. 

At the beginning of 1957, the Army 
had 15 transport helicopter companies. 
Each company includes 21 cargo heli- 
copters, the Vertol H-21 or Sikorsky 
H-34. There are three tactical fixed- 
wing transport companies, each 
equipped with 21 dc Havilland U-1 
cargo pbnes. 

Flight Training 

Army Aviation has assumed responsi- 
bility for all phases of its training pro- 
gram, another innovation of the past 
12 months. Primary flight instruction 
for fixed-wing pilots is being conducted 
at Gary Air Base. San Marcos, Texas, 
by a civilian contractor under the eye 
of an Army quality control group 
headed by tol. Jules Gonseth. The 
establishment will train about 1,200 
Army officers this year. 

Pre-flight and primary flight training 
for rotary-wing pilots is being conducted 
at Camp Wolters, Texas, by another 
contractor, who is supervised by Col- 
John L. Inskeep. About 700 warrant 


officers and cirlisted men will be trained 
there this year. 

All advanced tactical aviation train- 
ing is being given at the Army Aviation 
Senool, Fort Rucker, Ala. Output this 
vear will be in the neighborhood of 
2,000 officers, warrant officers and en- 
listed men. 

Present roll of Army fliers tuns to 
4,700 aviators on active duty, including 
800 cargo helicopter pilots- 
Trio of Headaches 

Aside from equipment development 
and the continuing wrangle over roles 
and missions. Army Aviation has a trio 
of other headaches that demand atten- 
tion. Briefly, they ate maintenance, 
officers who still think soldiers literally 
must keep both feet on the ground and 
super-salesmen. 

The maintenance problem grows out 
of Army Aviation’s ever-widening activ- 
ity in an ever-widening sphere of geog- 
raphy. TTie Army has found that carry- 
ing service to the aircraft is an expensive 
and complicated business. The Trans- 
portation Supply & Maintenance Com- 
mand, headquartered at St. Louis, is 


struggling with this problem and con- 
sidering alternate ideas and methods 
of improving its efficiency. 

On the second point, there is some 
feeling among Army aviators that senior 
ground officers, all of them denied an 
aviation training by the West Point 
curriculum, ate inclined to resist the 
living machine as something that upsets 
the textbooks. Gen. Hovvze, in fact, 
has made a special plea, asking these 
men to look upon his activity with a 
more tolerant and positive approach. 

fl'inally. there is the super-salesman. 
No man in uniform can be very blunt 
about this, but from time to time a 
"space cadet’’ appears on the horizon. 
TTrere were some examples of this in 
1956, when the sound and sober dis- 
cussion of Armv's needs for tomorrow 
was climaxed by such "superman’’ con- 
cepts as a transport ballistic missile 
that would shoot a combat team into 
enemy territory. 

For the time being. Army Aviation 
has little need for fantasv. The demands 
on its own people, tfie scientists of 
TRADCOM and the aviation industry 
are more realistic. 


NATO Members Clamor for Atom 
Missiles, Fewer Manned Aircraft 

Paris— Nuclear weapon potential to be obtained from the United States 
increases the possibility of a future reduction in the size of North Atlantic 
T’reaty Conization Air Force. Planning at Supreme Allied Headquarters 
for 196CF62 already foresees a smaller NATO force of manned aircraft. 
Present clamor among European NATO members for a share of the nuclear- 
armed missile weapons may hasten this trend. 

NATO’s combat air power, remaining about the same numerically, 
improved in quality during 1956 with deliveries of F-IOOC Super Sabres to 
Allied Air Forces, Central Europe. 


These aircraft are in service with the 
U. S. 12th Air Force, which makes up 
the bulk of the U. S. air commitment 
to NATO. Present strength is some ten 
wings, including two tactical missile 
squadrons equipped with Martin TM-61 
Matadors. In addition to the F-lOOCs, 
the 12th is operating F-86F and D 
models as well as RF-84F and F-84F 
types. Douglas B-66s ate beginning to 
replace the 12th’s B-57s. 

Britain’s contribution to NATO 
mainly includes the RAF’s Second Tac- 
tical Air Force. The British are using 
Mark 5 Swift FRs along with Venoms, 
Mark 4 Hawker Hunten, Mark 9 and 
10 Meteors and Canberras. 

French Forces 

French aircraft contribution to 
NATO still remains the Dassault Oirra- 
gan and Mystere. First SO-4050 Vau- 
tour fighter-bombers should show up 
this year. 

Canada during the year began equip- 
ping its NATO squadrons with its Avto 


CF-100 all-weather fighter. One squad- 
ron arrived last November and the sec- 
ond this month. 

German contribution to NATO air- 
power should make itself felt this year. 
GAF plans call for 1,300 aircraft cover- 
ing most categories. German effort this 
vear, however, will stress training of air 

CF-100 Total 

This change will eventually give 
Canada tour CF-100 squadrons in 
NATO, Canada’s eight other NATO 
squadrons will continue to use the 
Otenda-povveted Canadait F-86 Sabre 
fiighter. 

NATO’s air logistic problems were 
somewhat cased during the year by the 
arrival of the U. S. 309th Troop Car- 
rier Group. Although designed for as- 
sault type operations, the C-123 makes 
an excellent cargo aircraft. It is .sched- 
uled to replace C-119 units gradually. 

Perhaps the most significant advance 
made during the year was the increased 
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INCOMPARABLE ACCURACY 

IN THE SMALLEST SPACE 

a/A/ 




linear and 
non-linear 
potentiometers 



KVP, 3/4 

It’S true! 

TIC’s ssneral line of lineai* ana 
non-llneap potentiometers 
provide more accuraey per 
unit area than any other 
potentiometers on the market. 


^^mpare 


ST09 diam. Linearity of 0.25% 

RVPl 1 " diam. Linearity of 0.15% 

ST18 15 ^" diam. Linearity of 0.15% 
ST20 2" diam, Linearity of 0.12% 


These are not laboratory or model shop curiosities! 
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Performance is the payoff in aircraft air conditioning. Weight 
size, efficiency and reliability are prime criteria. 

Simple air cycle packages for trainers— complex systems for 
heavy bombers or Century fighters— Freon refrigeration sys- 
tems— for any of these the aircraft engineer knows he can 
count on Stratos. One of the first to produce aircraft air con- 
ditioning, Stratos has designed, developed and delivered com- 
plete systems for transports as well as for combat aircraft. 

Introduced by Stratos were such advances as evaporative 
cooling, moisture separators, variable area nozzles, integral 
controls for temperature, flow and pressure regulation, pres- 
surization rate limitalion and many other features. 

Faced with a tough air conditioning problem? Look to 
Stratos for an original, effective solution. Others do. 
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6J5 LB. PRESSURIZATION PUMP 


New Cornelius Pressurization 
Pump provides dry air 
free of oil and carbon dust for; 


The unique, diaphragm type eonstruclion of the Cornelius 

Model 283 Series Pressurization Pump Kit offers severol highly 
desirable advohtoges net found in other type pumps. 

Full output is ossured throughout the long life of this unit 
because there are no pistons to wear, It delivers dry air, 
free of oil and corbon dusl. 

Write for delalUd information about this new pressurizotien kit. 


ReauesI Product Data Sheet Number 1 3. 
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Conference, was only tlie beginning of 
a reappraisal of NATO defense needs 
which is still going on. U.S. Defense 
Secretars- \\'ilson clcarU implied that 
under the militar)’ assistance program 
the U.S. would make available certain 
missiles together with appropriate tecli- 
nical data. Tlic weapons, it was under- 
stood. would be dual-purpose, capable 
of firing conventional or atomic war- 
heads. 

Out of this offer came the cur- 
rent interest in L). S. missiles by NATO 
members, notably Great Britain, to fill 
the arsenal, 

Norstad Strategy 

NATO’s neiv Supreme Commander 
of the Allied h'orecs in Europe, General 
Norstad. who replaced General Alfred 
M. Gruenther, is an old NATO hand. 

So is Belgian's Tlenri Spaak who, 
when accepting the lop staff post of 
secretary-general fronj Great Britain's 
Lord Ismay, remarked that since his 
u’cdding he had not said ''yes” in such 


Neither appointment will greatly alter 
NATO future policy, but Spaak can be 
expected to pay more attention to 
NATO’s unifying effects on the Euro- 
pean scene. 

Norstad doesn't intend to drop the 
“forward strategy" concept in favor of 
the sonralled “trip-wire" defense think- 
ing. 

By this the General means he in- 
tends to demand the full 30 division 
NATO goal which was determined in 
Lisbon in 1952. 

To settle for anything less, he argues, 
would favor "trip-wire” strategy under 
which the Russians would be tempted 
to wander over the "line,” settle in, and 
then wait while NATO decides what 
to do. 

Russian Blame 

Under forward strategy, the Russians 
know if they cross the line they will 
have a war on their Isands. 

Thus, present strategy contains a 
strong deterrent element, and saddles 
the Russians with the responsibility if 
a war should happen to break out in 
Central Europe. 

During the coming year General 
Norstad may run into a stiff battle not 
only to retain his 30-di\’ision goal but 
to hold on to what he already has. Now 
that European member nations more or 
less accept the idea of increased quan- 
tities of nuclear weapons on the conti- 
nent, they may go too far m basing 
their defense on such weapons. 

This would take the strain off many a 
European defense budget and result in 
a reduction in NATO ground and air 
forces in Central Europe, but it would 
also neccssarilv place additional respon- 
sibility on USAF’s Strategic Air Com- 


AVIATION WEEK, F«bru 


25, 1957 



as ^ero-nautics is to earth 

In the fields of both ,4e«0-NAUTics and /isrRO-NAUTlCS 
Convair is showing outstanding leadership. CONVAIR-AsffonauWci 
is today building in San Diego, California, a complete facility 
for research, development and manufacturing of the 
Atlas Intercontinental Ballistic Missile, a top priority project 
of the U.S. Air Force, The Atlas is the first of many vital 
astronautical projects which will lead mankind toward a better 
understanding of the universe in which he lives, 

CONVAIR 


cy. 




COMMUNICATIONS 
at Ramo-Wooldridge 



Communications activities at The Ramo-Wooldridge 
Corporation include research, development, and 
manufacture of advanced types of radio communica- 
tion systems, ground-reference navigation systems, 
and electronic countermeasure systems- Major 
programs are in progress in each of these fields. 

New and unusual techniques have been employed to 
provide systems having a high order of security in the 
transmission of information, broad flexibility in 
combating unfavorable signal propagation conditions, 
and substantially greater information capacity 
per operating channel. 

Some of the techniques used have made possible an 
increased range for given levels of transmitter power 
and reliability of communications. Others have 
provided specific advantages in very long distance 
communications or in operational situations requiring 
unique signaling capabilities. Developments in 
navigation systems have resulted in new equipment 
that is suitable for the guidance of aircraft at long 
ranges from their bases. 

In the work currently under way. some systems are 
in the laboratory development stage, some in the 
flight test stage, some are in production. Several 
types of systems developed and manufactured by 
Ramo-Wooldridge are in extensive operational use. 



The Ramo-Wooldridge Corporation 

S730 AReOR VITAE STREET • LOS ANCELES 45, CALIFORNIA 
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Services Push Missile Programs Hard 


By David A. Aiidcrtoii 

Five ballistic missiles dominate the cunent U.S. weapons scene. 

Now bearing a super-priority rating for procurement, these five— Atlas, 
Jiipitci, Polaris, Thor and Titan— outrank all lesser missiles in their claims on 
technical manpower, test range time, facilities and missile dollars. 

'niese projects arc loosely organized into an over-all program that com- 
pares in scope and urgency with the Manhattan Project that produced the 
first atonric bomb during frantic months of ^^■orld ^^■ar 11. But there the 
re.scinblancc ends. 

The .Manhattan Project w.is a single 


entity organized to achieve a single 

'llic Ixillistic missiles program con- 
sists nf three entities organized to 
race the l^iissians to ,i pair of goals: 
the acliievenient of 1,500 and 5.000- 
nii. range intercontinental missiles. 

But besides racing the Russians, 
each of the U. S. missile projects is 


busy racing tlie others. It has become 
a maltcr of great face to get the first 
long-range missile off the firing stand 
and into the air. I'iacli of three mili- 
tary services is eager to come ii)) with 
Ihc iiltiniatc weapon and to be hailc,l 
as the savior of the country. 

Part of the main race already has 
been lost. The Russians have been 
firing a ballistic missile of approxi- 


mately 1,000-ini. range with amazing 
frequency and regularity over the past 
eighteen months (AW Feb. 20. 1956, 
|). 26l. This clevelopment has made 
more than one technical observer ques- 
tion the wisdom of continuing with a 
1,500-mi. missile program when the 
Russians arc obviously so near to that 

These Russfcm firings, coupled witli 
,1 teeiinical breakthrough in reducing 
the size and weight of themionuclear 
warheads, iirovidcd the political and 
technical impetus to accelerate the 
liiilHstic missile program in Xnvcnibcr 
195). 

.\l that time, there were two pmj 
rets in the works. Tlie ,\ir I'orcc 
had .Vtkis. with Convair Division of 
(General Dynamics as the prime coii- 
Iractor. The .\nny was developing the 
Redstone missile at the Redstone 
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Tests Show How T58 Simplifies Control, 
Promotes Operating Efficiency of Helicopters 


Designed to take full advantage uf the 
General Electric T56 turboshafl engine's 
free power turbine, tlie new G-E constant- 
speed control permits operation of a heli- 
copter rotor at maximum levels of efficienc)' 
and eliminates the need for sp^ed adjust- 
ment by the pilot during normal operation. 
A ne'V concept, tilis iiydro-mectianical 
control is designed to maintain essentially 
constant rotor speed by automalirally 
regulating engine power. The new control 
will permit helicopters to more clfectively 
use tile turboshafl engine's 3:1 power-to- 
weight ratio and 0.69 normal SFC to more 
than double their present Ion mile capacity, 
fly at much faster speed, and reach a new 
level of operating economy. 


Specific advantages of the new control 
are being ilemonslraled at General Elec- 
tric’s Flight Teat Center. Schenectady, 
N. Y. In these tests a complete T58 power 
system including reduction gear, constant- 
speed control, and transmission and rotor 
for the Sikorsky S-58 helicopter are being 
operated over a wide rongc of rotor speeds 
and power settings. These live distinct 
advances in helicopter operation arc pro- 
vided by T58’s advanced design constant- 
speed control: 

1. AUTOMATIC CONTROL to replace the 
standard manual rotor speed control. 

2. AUTOMATIC LOAD DIVISION in 

multi-engine installations with a mini- 


3. RAPID ENGINE RF.SPONSF, to main- 
tain constant rotor speed witliin narrow 
limits even under largo load changes. 

4. ROTOR SPEED RESETTING as re- 
quired for major changes in flight 
attitude can be easily made. 

5. FULL POWER UTILIZ.ATION of both 

engines without danger of eugine or 
rotor overspeeding. 

For more infonnalion on the constant- 
speed control and the many other advanced 
features of llie General Electric TS8 engine, 
contact your C-E Apparatus Sales Office. 
Check block A on the coupon at right for 
your free copy of the T58 descriptive 
brochure. 


New, Thumb-size 400-Cycle Servo Motor to Help 
Increase Accuracy of Measurement and Control 


The new General Electric. -KlO.cycIc servo 
motor weighs only 1.2 ounces yet provides 
the high accuracy needed in null.metiiod 
measurements and power to initiate con- 
trol. This exceplioiially small motor 
inches in diameter by 1.2 inehe.* in length) 
has the high lorque-lo-iiiertia ratio to 
ijualify for many applications. The t'ro- 
phase principle fits it for use in a wide 
variety of circuits used to convert error 
signals from a synchro-control transformer 
into control action. Other uses include 
power-failure indicating and power-brake 
applications. 

To achieve accurate operation the motor 
Ls designed around a two-phase stator. The 
first pluise is excited hy a fixed potential, 
the other, the variable phase, is excited 
only w'hen torque or rotation is desired. 
Motor torque or speeil is cniurolled hy 
varying the input to the variable phase and 
the direction of rotation is controlled by 
the relative phase angle (lead or lag 90 
degrees) between the inputs to the fixed and 
variable phases. In this way the motor can 
be controlled so as to operate under con- 
tinuouslv stalled conditions through to a 
no-load speed minimum of I9.2.TO RPM. 



Watts per phase at stall is 3.4, at no load 

2 , 00 , 

Sturdy conslruelion gives the new servo 
motor capabilities to withstand extremis of 
environment. It will operate satisfactorily 
at aUituiles up to 60,000 feet and at tem- 
peratures from —55 to +90 C. The motor 


is rated at 26 volts and has exceptionally 
high acceleration, stall torque, and effi- 
ciency for a motor of its aiie and type. 

For more information on this new 400- 
cvclc servo motor check block B on the 
coupon below or contact your nearest G-E 
Apparatus Sales Office. 


New Molded PVZ* Ttibulur Capacitors Mt“ct 125 C 
Requirements at Half the CosI of Molal-Clads 


Priced at less tliau one-half the cost of a 
comparable metal-clail tubular, the new 
G-E Molded PVZ Tubular Gapaciior meets 
requirements for a qualilv capacitor at a 
moderate price. Designed for advanced 
electronic equipment, the new capacitor 
line has characteristics similar to "K" 
of MIL-C-25A ami will operate at tem- 
peratures from —55 C to +125 C. Life is a 
minimum of one year at rated voltage and 

125 C. 

Excellent humidity characteristics are 
assured through the use of high-grade case 
material and carefully eontrulled uioldiiig 
techniques. Though small, to aid cipiip- 
ment roiniaturiralion. the insulated bodies 
are easy to locate in the chassis and pro- 


vide protection from other parts or ground. 
Lead pull and bend resistance is high. 

Microfarail ratings range from .00917 uf 
(100 to 100 volts) through ,15 uf (100 
volts), .1 111(200 volts), .068 uf (300volLs) 
and .022 uf (M)0 volts). Capacitance ratings 
are available wiili *20*/o, *10%, and 
*5'i tolerances. Smaller than equivalent 
melal-rlod tubulars, the PVZ capacitors 
range in size from .175' diameter by 
Jl" long to ,375' diameter x lA' long. 
Nine dilfercnt sizes arc offered to accom- 
modate the various ratings. 

Fur complete details on the now molded 
PVZ tubular capacitors, contact your local 





G-E Apparatus Sales Office or check Mock 
C and mail the coupon below'. 



Sacllon A3I0-10S 


□ A. TSe TvrboiKuH Engioa OED-SOOS 

□ B. 400 Cycle Serve Meier 6EC-I3S9A 

□ C. Melded PVZ Tubular Cepecilere 

□ For immedieln prejecl 
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I for CREATIVE ELECTRONICS 



LORAL has eonsistenlly ond successfully followed a forward looking 

progressive policy of creative development from problem recognition 
and functional requirement through research, development and pro- 
duction engineering. 

During the past decade LORAL hos established a solid record of 
accomplishment in the development and production of complex pre-- 
cislon electronic and electro-mechonicol equipments. 

We welcome any opportunity to assist in your engineering 
problems. Write Dept. AW-2 


Weapons 
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developments are: ^ 
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Arsenal as a prcliminarv vehicle for an 
IRBM. 

Acceleration of the ballistic missile 
program Has to take hvo forms. First 
Has the appointment of a missile czar, 
a single person with overall authority 
to obserre the programs and to make 
any changes consistent with stepping 
up the pace. 

Backup Projects 

Second-patadoxically, it seemed to 
some observci.s— was to attempt to 
liasten the dcrelopmcnt by adding 
backup projects. 

The Air Force added a second 
ICBM. the Titan, to be monitored 
and developed under tho Martin Co,, 
and a brand-new intcnncdiato range 


missile, the Douglas Tlior. Tire Navy 
got into the act by joining forces with 
tho .Army in what H’as to become an 
unholy alliance, with neither side e\'er 
folly accepting the other scrr icc’s point 
of view. 

The missile czar’s job— officially that 
of Special Assistant to the Secretary 
of Dcfcnsc-went to Eger V. Murphrec. 
llis first examination of the missile 
program he had been called in to over- 
haul and monitor rc'caled no cause for 
alarm, he said. He expressed satisfac- 
tion " ith the existing state of affairs. 

Mnrplitcc's action in the job was 
180 degrees remosed from that of his 

f ircdcccssor, K. T. Keller. By knocking 
leads togerhcT in a process which ease 
a new HOtd-Kcllcrizing— to the techni- 


cal s'oeabulary, Keller brought a fresh 
approach to the missile program during 
the early pltascs of the Korean conflict, 
Most of the missiles in production 
and operational use today ate available 
because Keller insisted on freezing 
tlrcir designs and putting them into 
production. 

Fleet Missile 

Latest long-range missile project o 
Navr-’s Polaris, to be der’clopcd b' 
Lockheed’s Missile Disasion. Navi 
pulled out of the joint Jupiter program, 
saving that its requirements for a fleet 
ballistic missile were such that they 
could not bo met by the Army’s pro- 
posed Jupiter configuration. 

To these five long-range projects must 
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and vital components lor let engines 


produced Py Fairchild Engine Division— /n mass quantity, to Mghoat procWon tiandards 


Through skill, experience and production ef- 
ficiency, Fairchild Engine Division manufac- 
tures such precision parts as turbine wheels, 
frames, diaphragms and turbine buckets for the 
jet engines of some of America's most powerful 
fighters and bombers- Subcontracting many other 
parts as well, Fairchild Engine Division has 


proved dependable production performance in 
mass quantity to highest precision standards. 

Now in Fairchild's new plant at Deer Park, 
Long Island, this production capability is in- 
creased even more, and will be put to work 
wherever necessary to serve today’s ever ex- 
panding aviation industry. 


FAIRCHILD 
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DOUGLAS HONEST JOHN 


be added a sixth-tlie British inter- 
mediate-range ballistic missile which has 
been monitored by tlic Assistant USAF 
SccrctaTy for Research and Dcsclop- 

Advances and Setbacks 

Much tccliniw! progress and one or 
two minor technical setbacks har e been 
recorded in the five programs during 
the past year; 

• Army fired a “test device" for the 
Jupiter program which tra>eled the 
better part of ?,000 mi. The three- 
stage assemblv was made up of a Red- 
stone thrust unit as first stage, with a 
cluster of Sergeant solid-propellant 
rockets as a second stage and a single 
Sergeant as a third stage. 

• The first launeliing of the Douglas 
Tlior ended in disaster when the mis- 
sile climbed to an estimated 200 ft. 
above the ground and fiasbed into 
flames which completely destroyed the 
giant rocket. 

The trouble was traced to failure of 
a small component, which is a com- 
fort. although a hollow one, to tlie 
designers of the complete svstem. 

• Sialic test firings of the hiigc North 
American liquid-propellant engines 
which will power the Convair Atlas were 
accomplished. 

• New Approaches to the design of 
nose cones to enable them to withstand 
the terrific thermal loads and thermal 
shock during re-entry solved some of 
the problems of getting the svarhead to 
earth intact. One of tnc more success- 
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Precision is ihc keynote of our work at Aeroproducts. 
Turbo-propellers and other essential aircraft components 
are produced by engineers experienced in designing equip- 
ment to meet specific requirements of our customers. 
AcroproducLs linear actuators -proved in a wide variety 
of uses— offer many exclusive advantages; low weight with 
high strength, precision positioning, self-locking, high- 
temperature operation, compactness and reliability. New 
rotary actuators provide high torque-carrying capacity 
with near-zero backlash for control surfaces of missiles. 
Any combination of systems— hydraulic, pneumatic, elec- 
trical or manual— can serve as the primary power source. 
And the.se actuators can be synchronized both hydrauli- 
cally and mechanically to provide co-ordinated control 
of related movements. 


Let Aeroproducts- with its broad engineering background 
—work with you on designs for your actuators as well as 
ram air-driven generators and hydraulic pumps for any 
application. Write US on your company letterhead for OUr 
; brochure. "Actuators for Aircraft." 
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ciency ... all unif$ shown hole smoll siie and lig*hrwerghrFol''fort”lrTnfo^^^ 
ask nearest office listed be ow for Bulletins A-5200-D ond A-5209. 

VICKERS^ INCORPORATED 


St 

data neser before available. To tl.c 
lias been added a wcaltli of data at 

ROCKCT POWER PROORESS REPORT 

Taming Rocket Powerplants 

by Walter O-Borcherdt _ 

tubes, sliock tiumcls and molecular 
’'Expansion' of tlic number of titese 


Snatk is a subsonic, turbojet-powered 
missile about the size of a medium 
bomber, yet liaving a range potential of 
’.000 mi. carrying a thermonuclear or 

mgineering from Slavm Imtitute of Technology in 19.18. ^ 

Reliability of a rocket powerplant is the direct result of the simul- 
taneously correct operation of aU of its elements. Generally, this is assured 
by overcoming each element’s own peculiar development problems. Among 
these elements is one type which has the interesting property of being 
composed of specific components, yet whose operational characteristics are 
significant only in the performance of the entire powerplant system. This 
element is the control system. 

Pr^nt powerplant controls requirements are based on these straight- 
forward, simple considerations; 

1. Prepare llie powerplanl for Criiig 

scs cral years of v-acilhition. and tlic first 
SM-62 Snark pilotless bombers arc ex- 

3. Vary U.r.isl rspi.lly ami -«fely a. rejuired 

Desiprated SM-64, the Naiaho is in 

peUants to the gas generators and combustion chambers, and time delay 
cutouts to insure against unsafe accumulation of propellants. 

I'light' testing of the X-10, a guid- 
.luce and acrodvnamic test sel.icle for 


work witit the final test configuration 

Ntnaho is a dclta-svingcd hiilless coii- 
liguratinn witli large dihedral in the 
Mirfaccs to provide stabilitj- around the 

Finally, in multiple stage powerplants or piloted vehicles, the rocket 
engine must be shut down safely and the system automatically purged 
of propellant accumulations. 

The successful implementation of these four steps involves the applies- 




d Navnho ac 

this is not correct. Thev were dcTcfov 
with .specihe rcquircincnts its mind ai 


In tlicir early days, these two-|)hi5 
some other, sincc^cad projects-ap- 
peared to be the only way to transport a 
large and bulky atomic w-arhead over 

The size ol tliosc missiles was almost 
cntiielv gosemed bv the size of the 
charge; which was then of fonnidablc 
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ELECTRONIC CONTROLS 
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Shock and Vibration Control Systems 



VIBRATION CONTROL IS RELIABILITY CONTROL 
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pounds inlo a multi-stage rocket-pow- 
ered missile «'ould have resulted in a 
three- or four-stage monster looking like 
the Empire State Building and weigh- 
ing in at a gross approximating the S. S. 
Queen Mary’s. 

Consequently rockets were shelved 
until the technical break-through which 
reduced the size of the nuclear package 
to a reasonable dimension. 

Delusion of Cheapness 

All of these missiles, whether rocket 
powered or air-breathers, brought with 
them a new complexity. The Erst re- 
action to missiles centered around their 
original concepts as cheap, expendable, 
one-shot items that could be thromi 
away in quantity without wrecking the 
economy of a nation. 

Part of this concept stemmed from 
German data on production of the V-2 
rocket- In quantity, this weapon was 
built for a little over 8,000 man-hours 
per unit. 

They wctc exceptionally cheap man- 
hours, at that, lacking the high over- 
head that today's benefits have brought. 
The weapon itself «us built of the 
cheapest materials, largely of the Ger- 
man equivalent of eold-rolled steel. 
Quality materials were used, of course, 
and where it counted- But the idea of a 
cheap weapon had taken root. 

During successive years, the missile 
engineer has seen the cost of his ex- 
pendable design mount until it non 
compares favorably with that of the 
airplane it is intended to supplement. 
Therc have been reviews of the missile 
program in which concern was expressed 
—in a mild way— over the cost spiral 
whicli was posing a problem in pro- 
duction. 

Technical Criterion 

But the missiles that were dropped 
out of the overall program at the time 
of review were eliminated because of 
the lack of technical progress rather 
than the high cost. 

Official recognition of the high cost 
of missile living broke through be- 
latedly. 

Last month, in speeches to the 
annual meeting of the Institute of the 
Aeronautical Sciences, three of the 
service’s top missile men and the chief 
scientist of the Air Force warned against 
the tremendous price rise in today's 

Bluntest of the comments was made 
by Rear Adm. John E. Clark, Director 
of Guided Missiles in the Office of the 
Chief of Naval Operations. Adm. Clark 
said that missile programs have failed 
completely in the area of dollar cost. 
Unit costs have risen even after the 
missiles have been placed in mass pro- 
duction, and this has never happened 

Part of the blame, Clark said, was 
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EMERGENCY ESCAPES FOR HUPit PERFORMANCE A/C CREWS! 
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TJi* men who challenge nature's greatest forces in to- 
eloy's high performance aircraft will soon have emer- 
**gency escape prolectican from ground level to aircraft 
performance ceiling. Ejection seats will be equipped 
with a Rocket-Catapult ■ recently developed and pro- 
duced by Talco. 

Sled tests have proven thot this unique design of a 
canted rocket thrust in conjunction with catapult ejec- 
tion can reduce deceleration to toleroble limits, increase 
clearance of tail assemblies, stabilize seat attitude and 
give complete "on the deck” escape capability. With 
only minor modifications, the new Rocket-Catapult' is 
eflective for the full performance range of any high 
performance aircraft. 

The Talco Rocket-Catapult*, having the same mount- 
ing provisions, can be readily installed in all oircralt 
equipped with conventional catapults. Variations of 
this basic, proprietary design are being completed for 
many advanced aircraft. 

Talco experience in ballistic and cartridge actuated 
devices can provide new approaches lo the solution of 
many problems, on the ground and in the air, with fast, 
sure action in milli-seconds from "Packaged Power" units. 



ibTALCO Enjuiec/iinq Compam] 


Bmatcb, Develop 


Appfjca/ioii Eogioee 


2685 Stale Street, Hamden, Conn, 

>t baUiiHc and cartridge-actuated di 
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the militan's uuWated spcciScatioiis 
and standards, delays in decisions, in- 
sistence on ciiangcs conspired to in- 
crease tile cost. But an equal share 
was the contractor’s rcsponsibilitv, 
Clark added, suggesting that the con- 
tractor might try to look on missiles as 
if they had to be manufactured .md 
sold compctitivclv. 

High Cost 

But one outburst docs not make a 
change, and observers will be keenly 
interested in seeing whether or not the 
opposition to high cost continues or 
quiets down. 

This is a matter for serious concern, 
because even as simple and unsophis- 
ticated a weapon as the Navy’s Side- 
winder air-to-air missile costs approxi- 
mately its own weight in silver. .And 
Sidewinder is an order of magnitude 
cheaper than its enunterparts. 

The cost of a sustained offcndi-c 
using missiles wouldn't he belicsed 
ei en if it could he calculated. But then 
neither would tlie cost of a comen- 
tional-weapon drii’c. 

But more than cost was bothering 
some missile men. The A'anguard proj- 
ect, .scheduled to attempt a satellite 
during the International Gcophisieal 
Year starting in Jnlv. helped to sliift 
attention from the .sordid aspects of 
intercontinental svarfarc to tne skies 
and the mysteries of an unexplored 

As the deadline nears, and test 
rounds have been fired, the talk has 
changed from carlv beliefs in success 
to current descriptions of the firings 
as ’’six earnest tries." There has been 
some talk that the "pure” scientists 
were too easily .assured that a satellite 
"US feasible nmv. and that after the 
high-lci cl decisions were made in com- 
mittee. the problem wa.s throwm into 
the laps of the engineers to "fill in 
the details." 

Vast Gap 

In point of fact, a satellite schicle 
and an intcrcontinenhil missile ate rel- 
atively easy to design in a crude man- 

Science-fiction writers have been 
doing it-and now loudly claim so-for 
scars. Only the details needed to he 
supplied by the engineers, they have 
proclaimed, 

'nicsc details make or break any 
project. There is a sust gap bctsucii 
concept and execution, and it cannot 
be filled by science-fiction. It has to 
l>e bridged by long and sweatv hours 
uf mcntiil and physical labor, by the 
heartbreak of failure and the gloss- of 
success, by the flow of tlie necessatv 
money to bus- bits and pieces .md 

Tire grati^'ng psirt is that, so far, 
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The story oi Yardney Power 
is being written in the air 


In the rockets and missiles that today are 
penetrating space and surpassing the 
speed of sound, the Yardney Silvercel* Is 
a passenger that more than pays its way. 
The Yardney Silvercel” is the response of 
the Yardney world-wide group of scientists 
to the demand for a battery both compact 
and powerful. 

A selection of names from our sales ledgers 
will give some indication of its wide accept- 
ance among aircraft manufacturers: U.S. 
Army, Navy, Air Force, and Bureau of 
Standards, A.E.C., Bell Aircraft, Bendix 
Aviation, Boeing Airplane, Clevite-Brush, 
C.B.S., Fox Movietone, General Electric, 
Johns Hopkins, Lockheed Aircraft, North 
American Aviation, Philco, R.C.A., Ray- 
theon. Republic Aviation, Sandia Corp., 
Sikorsky, Solar, Vitro Corp., Westinghouse 
Electric and many others. 

SEE US AT THE IRE SHOW-BOOTK 2127 



Yardney Eleciric Corporation "Pioneers in Compact Power" ; 
40-50 Leonard St., New York 13, N. Y. a 
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McGregor MANUFACTURING CORP. 

2975 EAST MAPLE ROAD • BIRMINGHAM, MICHIGAN 


FROM lOD TO 3000 PSI 


HI/LO HAND LOADER 

Proven Superior in Comparative Tests 


CORPORATION 


Vanguard is on scliedule. Tlie broad 
program set up originally b;- engineers 
has becii met right down the line. The 
same thii^ is true for ICBM develop- 
ment. The engineering design, the 
component fabrication, the systems test 
and the test s eliicles have come along 
on the calendar wlien the;’ were ex- 
pected. 

^^^lat remains is the proof of the 
o\crall systems- 

Tliis is the big promise for missile 
dcsclopinent in 1957. 


Auxiliary 

Power Scroll 

and 

Nozzle Assembly 


Write today tor our illuslroled facilities catalog 


All our welders are certified ond 
we hove the btesi zyglo equipniont 
for the inspection of non-mognetic aP 
loy parts. Strict quality control is 
maintained during the entire manu- 
facturing process. 

We will be pleased to work with 
you on your fabricated sheet metal 
and machined ports requirements. 
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PRECISION ^ 
'ur Ol'llii Product! 


• Everything at I.G.W. is geared to precision. You'll find a "feeling" for 
precision not just in inspection and production and engineering, but also 
in maintenance and shipping and on throughout the company. It's the 
basic reason why I.G.W. is the recognized source for precision gears 


INDIANA GEAR WORKS. INC, 






HOW DOES AMERICA COME TO "READY ARMS"? 


In an age of push-button warfare, turning de- 
fense needs into combat-ready realities is no 
simple matter. America’s answer is weapon sys- 
tems management — a team-up of a broad cross- 
section of the military and American industry 
to produce a complete weapon or combination 
of weapons. 

Typical is Project Sage air defense warning 
and control system— one of the Air Force’s most 
vital projects. This weapon system was con- 
ceived in response to an Air Force outline of 
specific defense problems. The development and 


production of the computer, heart of the system, 
were entrusted to IBM. 

This involved a dual role. One, building the 
computers; the other, planning for the complete 
weapon system. In doing this, the contribu- 
tions of many, many other companies had to be 
closely coordinated. 

The results? “Ready arms” for America with 
saved time, effort, expense. 

And here at IBM, we are proud of our con- 
tribution to weapon systems. 



MILITARY 
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bcheduied expansion of trunk airline fleet eapacitv during IQS? indi- 
cates that this year’s traffic gains .should surpas.s tlic record increases in 1956. 

^Miile the carriers were busy last year handling record passenger and cargo 
traffic, they also took time to assess the problems that canic with the rash of 
jet equipment orders placed over the last 18 months and thts began to lav 
detailed plans for introduction of the jets. 


I runk airline revenues showed a 
healthv 11.1% increase to a total of 

51.259.031.000 in 1956, Passenger 
revenues increased 11.5% to S1.I39.- 

166.000 to make up the hulk of the 
icsenue gains. 

Total traffic increased 15.3% to 
:.432.927,000 ton-miles. Led by a 
booming coach business, the trunklines 
registered 21,811,993.000 passenger- 
miles, a 13.5% gain over record 1935 
traffic levels. 

Fleet Capacity Limited 

The trunklines made these gams in 
.1 scar which contained several pro- 
longed periods of bad weather, a dis- 
astrous midair collision over the Grand 
Canyon, a steel strike and other factors 
which worked against traffic growth. In 
spite of these drawbacks, traffic in- 
creased hy a margin matched onlv in 
the phenoinenal boom of 1955. 

The fiindaineiital limiting factor in 
1956. growth was fleet capacih, smee 


delncrics of new transports were rela- 
tively small during the year. Deliveries 
arc scheduled to increase siibstantialh 
during the current sear, and the added 
capacity, plus continuing expansion of 
the national ctonmiiv, slimild produce 
traffic gains bigger than those of 1936. 

The profit picture for the trunklines 
wasn't quite so rosy as the traffic and 
rcienucs would indicate last year, al- 
though it is far from bad. ,\s resenues 
rose, expenses ro.se faster. The net re- 
sult was that profits have tended to 
level off at 1953 levels and have not 
shared fullv in tlie general expansion 

Increased Unit Costs 

The carriers’ unit costs moved 
steadily upward during 1936, res-ersing 
,1 long-term downward trend. Up to 
the end of 1953, increased efficicnev 
and expanding business helped the 
trunklines keep their unit costs moving 


Now the trend has rcicrscd, narrow- 
ing the profit margin as the revenues 

One big factor in rising costs is the 
price of the current round of airline 
expansion. All of the trunklines have 
been expanding their systems in the 
past year. Primarily this was to handle 
the large number of new routes granted 
by the Civil .\eronautics Board during 
the past IS months. 

Niuch of the money for new facilities 
and new personnel musr he spent be- 
fore revenues from the new sers ices be- 
gin to come in, thus increasing ex- 
penses faster than revenues. The costs 
of fleet expansion follow .1 somewhat 
similar pattern. 


Heavy Gains for Coaches 


.Another factor in the narrow ing mar- 
gin between revenues and expenses is 
the growth of coach traffic and the re- 
Miltaiit dilution of unit revenues. .As 
coach serx icc has developed since 1949. 
the average trunkline fare yield per mile 
has followed a generally declining 


Last scar, coach business made heavy 
g.iins after .1 rclativch- stable vear iii 


1953. 

Between 1954 and 1955, the air- 
coach share of total traffic iiiosed up 
only about two points to 54.50?. Jn 
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1936, coach traffic jumped close to the 
40% level. 

A kci factor in this growth svas the 
decision by United Air Lines to ex- 
pand its aircoacli market. Heavy nesv 
competition from United s]xirUcd in- 
creased .activity by other carriers. 
American Airlines introduced its DC-7 
Royal Coachman service, and Trans 
World Airlines maintained its historical 
position in the coach market with com- 
bination class Siipcr-C Constellation 
services- .Ml three decided to continue 
the 5180 excursion fare introduced in 

1955, 

Hie expan.sion of Braniff Airways 
and Delta Ait Lines routes to N'civ 
York, as well as tlic development of 
longer routes bi other carriers, also 
contributed to coach growth since the 
airlines concentrate coach services 
mainly on long routes. 

Fare Investigotien 

A regulatory factor contributed to 
future uncertainty over trunkline profits 
when the CAB bowed to congressional 
pres-sure and laiiiiclicd an imestigatiem 
of trunk passenger fare levels. WTicn 
the teiicw is over, there probablv will 
not be any significant change in trunk 
fares, but the eientua! result mav well 
be a new fare structure that ties the 
fare level to the airlines’ rate of retiiro. 

T'hc carriers forestalled another C-4B 
investigation b\’ agreeing to a new plan 
to cute tlie no-show problem. A time 
limit for ticket pickup went into effect 
in September. So far, however, it has 
failed to make a significant dent in tlic 
problem. The carriers arc now trsiiig 
to decide whether they should go ahead 
with a plan to charge penalties for late 
cancellations and no-shows. 

Another reservation problem cropped 


Domestic Trunklines— Estimated Traffic and Revenues — 
1955, 1956 
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solves tough sealing problems 



PROBLEM-Designlng the Grum- 
man FI lF-1 Tiger, using skin panels ioc 

leak-proof blind fastener. 


SOLUTION-Installed from one 
side, a Seal-Head Rivnutwich rubber "O" 
ring provides a fuel-tighc seal, withstands 
temperatures from -65* to -(-225*F. 


B. F. Goodrich Seal-Head Rivnut is 
approved for primary structure. Special 

after installation. 



PROBLEM— Baggage compartment 
panels in Lockheed’s Super Constellations 
had to seal out air, yet open easily for 
servicing of equipment. 


SOLUTION-B. F. Goodrich bag- 
gage panels with Pressure Sealing Zippers 
tip open quickly, form flexible, air-tight 
bulkheads that withstand abrasion, impact. 


B.F. Goodrich Pressure Sealing Zippers 
have molded rubber Ups that overlap with 
hairline precision. Three styles, two sizes, 
solve tricky sealing problems. 



PROBLEM-The Lockheed F-104 
required a lightweight canopy seal adapt- 
able to compound curvatures, and offering 
high flexibility at low temperatures. 


SOLUTION-BFG seal inflates 
without stretching, gives longer service 

all points. 


Ribbed striker bead is lifted by quick- 
action, reinforc^ diaphragm. When in- 

relaxed position without vacuum assistance. 


Whether your sealing problem concerns canopies, bomb bays, 
inrerior companmems, air duas, access ports, aileron gaps or 
other areas, consult B. F. Goodrich Aviation Products. Our engi- 
neers have the technical knowledge and experience background 


ENGIN EERS— for interesting and rewarding career 
opportunities in developing a variety of new products for avia- 
tion, contact: Employment Manager, B. F- Goodrich Aviation 
Products, 500 S. Main Street, Akron 18, Ohio. Your qualihcacions 
will be reviewed in confidence. 


B.F.Goodrich Aviation Products 

a division of The B.F.Goodrich Company, Akron, Ohio 
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up during the year when tlic C.AB 
warned airlines to curb overselling and 
osetbooking as practiced by some car- 
rifis. And CAB decided td investigate 
airlinc-trave] agent relationships, al- 
tliougli the carriers have apptosecl some 
reforms in the system since the renew 
was ordered. 

Most of the trunk airlines sat back 
during the past year and took a second 
look at their jet transport equipment 
programs. After the initial nisli of 
orders at the end of 1955. 1956 was 
a period of mild actisih' in tire equip- 
ment field. 

Many nf tlic carriers quietly increased 
their orders for piston equipment, but 
tlierc was little ordering by trunks in 
the jet field. 

860 Challenges Turboprops 

Biggest event in tlie jet field was the 
advent of the Comair S80 witli orders 
placed by T\\'.\ and Delta. This 
medium range turbojet challenged such 
turboprop transports as the Lockheed 
Klcctra for the market in the ranges 
below Boeing 707 and Douglas DC-3 

T\\'.A and Delta are committed for 
the 880, and .\mcrican. Western, Kast- 
em. National and Branilf will llv the 
F.lectra. The rest of the airlines are still 
weighing the situation and ftsiiig to 
decide whether the small ict-sucli as 
the 880, the Douglas DC-9 or the 
Boeing 727— or the turboprop offers the 
most economical solution on medium 


British Widen Breach 

'Ihc British widened their breach in 
the American market when tires' sold 
Capital Airliircs the Comet I\',X and 
Northeast .Airlines the Britannia last 

Capital and Continental Air Lines 
had already bought Viscounts, and 



CAFITAl COMET MODEL 


Total Traffic on U. S. Common Carriers 


1956 lEST) 



Air . . 22,455,000,000 

Rail . . 23,626,000,000 

Bus . . 15742,000,000 

Total . ... 61,828,000,000 


1955 (ACTUAL) 


36.3 

38.2 


25.5 

100.0 


19742.000. 000 

23755.000. 000 | 

16.489.000. 000 I 

59.986.000. 000 ' 


32.9 

39.6 

22J 

100.0 


Capital has operated them with con- 
siderable success (in its routes. 

Howard Hughes threw one of his 


periodic sut|)riscs at the industa' last 
spring when Ire asked the CAB for 
pennission to manufacture a new type 


Aireoach Statistics— 1956, 1955 and 1954 
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Support and Protect Your Aircraft Investment with... 

HOBART GROUND POWER UNITS 



electric Motor Driven: Induction 
copocities of 3 to 30 KW, Synchronous 

Kas of 5 to 100 KW. Furnished com- 
plete with oil controls end in 
Ideol for honger, re 
launchers. 


! 

■ 


Electric Motor Driven: Copocities of 
50 to 1500 omperes at 28 volts DC. 
Also available with current limiting or 
constont current features for jet engine 



Gas Engine Driven: Commerciol ond 

cycle AC generolors with copocities 
from 10 to 60 KVA. gas engine driven. 
75 and 90 KW with Diesel engine 


Gas Engine Driven: Capacities of 
200 to 1500 ompere for let or recipro- 

testing. For flight line use owoy from 
electric power. Complete with oil con- 



ip 


Self-Propelled: For busy airports 
and test oreos, this self-propelled de- 
sign soves space ond time. 400 cycle 




Self-Propelled: This moneuveroble 

job under its own power, Soves cost 
ond maintenance of seporote troclors. 
Copocities of 600, 1000, 1500 amperes 





MOTOR 


Combination AC-DC generators aiso available: (unit illustrated hos 

o capacity of 30 KVA 400 cycle AC ond 6 KW 28 volt DC). If you 
hove speciol requirements for both 400 cycle AC ond 28 volt DC 
from the some unit, you'll probobly find Hobart has a unit olreody 
designed close to your requirement. If not, we will be glod to work 
with you to get exactly what you need. 


GENERATOR CORPORATION 
Box AV-27, Troy, Ohio. U.S.A. 
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of jet transport for sale to and 

other airlines. Tliij propoul came after 
Hughes had ordered 707s and 880s for 
TW’A. 'lire Board set licarings oti the 
pl.iti. hut tlics liase been ixtstiioned 
.md tire pruject is apparently dnrnimtt. 
Fiisaneing Problems 

'Ihc airlines' Snanciiig problems 
raised br the coming jet fleets «cre 
complicated somewiiat at the end of 
1976 tvhen tlie Office of Defense 
.Mobilization decided not to issue any 
more fast tax amortization certificates 
for cotnmcrciai transports. .Althongh 
tlrcre is mixed opinion in tire indnstiy 
on tlic benefits of such tax aids, the 
airlines liad applications on file for 
certificates cos'cring about SI. 3 billion 
U’ortli of cx|uipmcnt. 

When the OOM granted an exten- 
sion of tlic cominercial transixirt giral 
earlv in 1956, the certificates granted 
coscred Capital's ^'iscount^, .Ameri- 
can's Hicctras and 37 of Kastem’s -HI 
Elcetras. 'Ibe rest of the carriers’ jet 
orders were left out, and tlie pros|K'Cts 
of ODM chaii|mg its mind and grant- 
ing more certificates appear dim. 


Planning toward introduction of tire 
jets mosed forward tliis year as the air- 
lines nioscd past the big decisions on 
w'hich tspc to Iniy and mosed on to 
tlic more detailed decisions on how 
the big transports will be operated. 

Scscral carriers set up special dcixirt- 
incuts and special projects to study jet 

S roblcms, and tiiey are licgiiining to 
s flic jots now on pajKr to «orh out 
as mum lings as possible before ilic 
liardwarc comes along. 

A possible complie.ition in tlie intro- 
duction of jets rlcsclnpcd during tire 
ic.if wlicn it became apijarcnt that tiic 
Air l.inc Pilots Assn, may insist on a 
tliird pilot on jets. But tiic most press- 
ing problem remains the air traffic con- 
trol .svstem which lias fallen ticliind 
present requirements and needs a m.ijor 
overhaul to handle future traffic with 
its high-speed jets. 

Reorganized CAA 

East scar m.irhed a major iipht-js-al 
in tlic Cis'il .Aeronautics .Administra- 
tion. tlic agciics which will liiisc to 
licar tlic burden of resamping tlic 
traffic ssstciii, h', B. Lee left C.AA in 




eOVElNHENT SPECIFICXTIOK TUBING IN STOCK.. 


41 30 GRADE 


4135 GRADE 


1025 GRADE 





engineering 

Test Pilots 

There’s a wonderruily rewarding 
future for you at Boeing as an 
engineering test pilot. You'll be 
flying such famous airplanes as 
the 707, America’s first jet air- 
liner; the B-S2 intercontinental 
jet bomber, and the KC-135, the 
nation’s first jet transport-tanker. 
You’ll be backed by the finest, 
most complete Flight Test Center 
ill the industry. Boeing is expand- 
ing steadily so there'll be plenty 
of opportunities to move ahead. 
If you have had broad flight ex- 
perience, including time in multi- 
engine and jet aircraft and have 
an engineering degree, send your 
resume, including a complete 
flight-time record, to 

John Sanders, 

Boeing Airplona Company, 

Seallte 24, Washington 
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Career Opportunities For: 


Research, Design 
and Development 
Engineers 



• INERTIAL GUIDANCE 

• LIQUID MEASUREMENT 

• VERTICAL, RATE AND 

INTEGRATING GYROS 

• DIGITAL COMPUTERS 





Wonderful Family Living 
Big Opportunities 



• HoneywdI, world Isadcr in control 



Write to us 

If you are interested in a HoneyweU 
career, Cali or send your rdsumd ro Bruce 
D. Wood, Technical Director, Dept. 
TAIC, 1433 Stinson Boulevard, N. E„ 
Minneapolis 13, Minnesota. 


Hdne^^ell 

AERONAUTICAL DIVISION 



i flutrt of controvcrsv. and the agcnct 
lias bren rctirganited, first under tlic 
Icadeisliip of tfic late Charles J. Lowcii, 
tlien under James T. Pvie, tlie present 
administrator. 

During the 1956 session, Congress 
gave C.\,\ tlic inoncv to lauiicli its 
Hve Year rctler.il .Airways Plan for a 
S250 million overhaul of tlic air traffic 

Their tlic tragic colli.sion of T\\',A 
and United airliners over the Grand 
I Canyon spurred Congress to increase 
; CA.Y’s appropriation and jicrniit the 
I agency to telescope its program into a 
tfircc-year project. 

C.\B action failed to have tlie impact 
on the trunk airlines last vear tliat it 
did in 1955, although the Board and 
President Eisenhower iinallv ap|irovcd 
the Eastern-Colonial merger, and the 
roster of trunklines was reduced to 12 
uhen the two merged June 1. 

In 1955, C.AB decided a scries of 
route eases that rewrote the map of 
airline conipctitioii. All through these 
cases, the Board used a philosoplii' of 
helping the smaller tranks «ncrevcr 
jio.ssiblc in order to sttciigtheii them 
and make them more ca|)able com- 

Thc C.AB said it wanted to cut down 
the huge size gap between the Big 
I'our and the remaining trunks. Traffic 
figures tor the last months of 1956 in- 
dicate that the route decisions arc liai'- 
ing precisely that effect on the carriers, 
since the smaller trunklines are grow- 
ing at a faster clip than the Big Four. 
N, Y. -Florida Case 

In the big decision of 1956, the CAB 
followed its 1955 precedent and chose 
Northeast .Airlines to operate a com- 
petitive third scrsicc along the East 
Coast from N'erv England to I'Torida. 
The Board's decision Icimcd hcarily 
upon the need for inipror ing North- 
east’s route system and allowing the 
carrier to attain true trunkline status. 


Load Factors 



route, one of flic richest in the world, 
will improve the financial position of 
Northeast and remov e the carrier from 
the subsidy rolls almost immediately, 
Northeast is the last trunkline needing 

The Dallas-to-tlic-\\'est case is the 
most important one now facing the 
CAB, and it will provide another test 
for the Board's current route philoso- 
phy. 

American has a monopoly on routes 
from Dallas to thc .W'cst Coast, and 
ihc Board will have to choose a carrier 
to offer competitive service. 

Because of the .Ashbacket Doctrine, 
which grants any carrier a part in a case 
if it can prove that exclusion would 
damage its interest in the matter, the 
Dallas case could turn into a Southern 
franscontinenta! route case similar to 
the long, hitter battle fought at the 
Board a few years ago. 
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Here is Honeywell Aero’s new e653A— the 
world’s first cageable vertical gyro available with 
either synchros or resolvers that retain test-stand 
accuracy. An exclusive mounting preserves their 
accuracy after attachment to the gyro. Highly 
accurate-within 0.15° or better of true vertical- 
the 6653A is designed for vertical reference 
in flight control and radar stabilization, or for 
any system requiring angular position reference. 


AERONAUTICAL D1V1SI 
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A principle is at work, too! The same one by which a spoon 
creates a "silent cycle” of conduction, radiation and convec- 
tion that cools the coffee— now, effectively applied, increases 
electronic equipment reliability. 

Electronic reliability engineers are learning how to beat 
lieat (the most frequent cause of electron tube failures and 
resultant equipment unreliability) with the “silent cycle” 
effectivenes.s of lERC Heat-dissipating tube shields. lERC's 
extensive research has resulted in the oniy Heat-dissipating 
tube shield that gives you maximum effectiveness in all three 
phases of the "silent cycle”— conduction, radiation and con- 
vection ! Service in severe environmental conditions in many 
military and indu.strial equipments proves lERC shields 
reduce tube operating temperatures as much as 150® C— 
extend tube life up to *12 times longer ! Excellent retention 
and shock and vibration protection is also provided. 

lERC lube shields are available for miniature, 
sub-mininlure. octal and power electron tiibes. 


International 
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When Aircraft Engines 
Need Protection Most... 


Take-off — the time when throttles are firewalled — when engine heat’s near 
hottest. That's when aircraft oil must prove its dependability. An engine's 
pei-formance is only as reliable as the oil that lubricates it. Today, 45 % of the 
oil used by major scheduled airlines in the U. S. is supplied by Sinclair. 
There is no better proof of dependability. 


SINCLAIR AIRCRAFT OILS 

Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, N. Y. 
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T^eliahlB harnessed horsepower 


Aircraft ignition has always been known as a delicate 
and sensitive system. All components require specific tests 
and attention to meet the demands of today’s high 
altitude and varying atmospheric conditions. 

Rigid specifications are followed by factory trained 
technicians who also subject the components and system 
as a whole to all known performance tests to provide 
efficient and reliable service. 

HARNESS your aircraft HORSEPOWER with a 
DALLAS AIRMOTIVE overhauled ignition system — 
also specialists in carburetors and engines. 
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Heavy Ocean Travel Aids U.S. Flag Lines 


By Glenn Garrison 

Steady growth of the mass inter- 
national travel market during 1956 
gave U. S. flag airlines grounds for en- 
couragement, blit not complacency, 
as their heavily mortgaged jet-age 
future drew nearer. 

Travel to and from the United 
States reached all-time records. Ameri- 
can airlines increased their share of 
the market— blit so did the foreign 
airlines. Airlines expanded their pis- 
ton fleets and sought new routes and 
markets which should change the air- 
line map of the world. 

Last vear tlie American flag lines flew 
5.08 billion revcmic passcngcr-niilcs. a 
healtliv 15% increase over 1955. but 
|)erccntage-w'isc less than the 18% in- 
crease of the year before. Revenue 
gained 15%, reaching S4-B.8 million. 
This coinpiircs with an 8% increase 
in 1955. Subsidy piymciits, wliich had 
decreased sharply in 1955, totaled S1.6 
million in 1956. 

C.irgo increased 20% to 107.-1 mil- 
lion ton-miles, and U.S, mail carriage 
jumped 8% to 56.7 million ton-miles. 

Once again tonrist-class travelers 
emerged as the backbone of tlic inter- 
national mass market. Over the North 
Atlantic, for example, tourist traffic ac- 
counted for the major increase. Some 
576,000 tourist passengers flew tlie 
North Atlantic last year, an increase 
of 25%. First-class passengers totalcil 
209,000, onlv 10% higher than 1955- 

Air Over Sea 

For the first time, more people flciv 
to Europe from the U. S. than «ent 
bv sea. Totals for the fiscal vear ended 
junc 50. 1956, showed 404,701 air trav- 
elers and 580,087 sea travelers. 

International tt.mcl to all other coim- 
trics from the U. S. totaled 1.815,498 
for the fiscal year, a 15% rise. Arrivals 
in the U.S- from other countries sained 
15% to 2,071.130. 

.^itplanc.s carried 68% of all these 
travelers— a 20% greater slrarc Mum in 
1955. U. S. air carricr.s’ share of the 
traffic increased 18%. But foreign flag 
airlines carried 26% more of the inta- 
national traffic to and from the U. S. 

Travel increased during 1956 from 
the U- S- to all major areas of the world 
except Africa. Travel to Etiroiw was 
still the greatest source ot aefiviri, but 
more people were living to other North 
American points, to Bermuda, the 
Caribbean and South .America, .ind 
across the Pacific. 

Tlic airlines offered an increasing 
number and laricty of tour packages. 



DOUGIAS DC-7 LOADS 


DOUGLAS DC-8 




ARMCO 17-7 PH STAINLESS 
FLIES IN THE F-104.. .world's fastest jet 

Airframe components for Lockheed’s new supersonic fighter made of Armco 17-7 PH Stainless Steel 


Described u "(he fastest and highest 
flying fighter in the skies," the F-104 
adds punch to America's air arm. 

To give this flying "buzzsaw" such 
outstanding performance, its designers 
required the best of aircraft materials. 
They had to have metal with high 
strength-weight ratios, good fabricat- 
ing properties, and ability to withstand 
jet and supersonic heat, That's why 
Lockheed engineers specified Armco 
17-7 PH Stainless for critical airframe 
parts of the F-104. 


Combines High Strength with Ferniability 
Armco 17-7 PH has guaranteed mini- 
mum tensile properties in Condition 
TH 1050 of 180,000 psi ultimate and 

150.000 psi 0.2% yield; 200,000 and 

180.000 psi respectively in Condition 
RH 950. Its unusually high strength 
at temperatures up to 900 F makes 17-7 
PH. on a strength-weight basis, one of 
the strongest aircraft metals available. 

Equally important, Armco 17-7 PH 
is readily formed, drawn or welded in 
the annealed condition. Its excellent 


mechanical properties arc developed by 
a simple heat treatment after parts arc 
fabricated. 

Designers are specifying this special 
.Armco Stainless Steel in many super- 
sonic aircraft and long range missiles 
to overcome the combination of high 
stresses and heat. It offers you new pos- 
sibilities in aircraft design. 

For information on the properties 
and fabrication of Armco 17-7 PH 
Stainless Steel sheets, strip, and plate, 
just write us at the address below. 


ARMCO STEEL CORPORATION 

SOT CURTIS STREET, MIDhlHOWN, OHIO 

SHEFFIEIO STEEL DIVISION • tRMCO DRAINROE S METAL PRODUCTS, INC. • THE ARMCO INTERNATIONAL CORPORATION 
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United States Aircraft Engaged in Air Transportation 

SCHEDULED AIR CARRIER, INTERNATIONAL SERVICE 



pav later phm.s and |)romi)tiimal inctn- 
tiT'c.i. to niodctatc-lnidgct tta\clL-r. 

Pan ,\nieritan World .Mmavs iiiatic 
a bid last spring to broaden the base 
of the intcrnattcHial mass market hy 
iiittoduciiig a third, lower class airline 
fare, high-dtmilv. iio-ftills trans- 

atlantic sen ice with a Xe«' ^’o^k-Lon- 
clon r(>uncl-tri|) fare of SsQO, the pro- 
jjosal set off a coiitroscrsy aimmg Inter- 
national ,\ir Transport .\ssoeiation 
inemheis meeting last )ime at Cannes. 
Excursion Fare 

Trans World Airlines also had of- 
fered a reduced fare plan prior to the 
I.\T,\ meeting, TWA sought a li-day 
excursion fare of S?iO for a New Yorli- 
Londoii round trip, 

Cisil Acrinuuitics Bixird fa'ored the 
tv pe of plan proposed hy Pan .\mcrican. 
Some foreign carriers critiei'rcd the pro- 
posed scn icc as "aithonic steerage" and 


icsentcd C.-\B's prc-niccting annouiice- 

Tlie Cannes meeting resulted in a 
com|)romise. with a New York-Loiidon 
txeursion fare of going into effect 
last Oct. I. Third-class senice was dc 
ftrrcd until IQs.S, Wlietlicr I.\T.\ will 
implement it then remains to he seen. 

Pan -\merican. incanwliilc. went 
ahead with a third-class scnicc between 
tlie U. S. mainland and Puerto Rico- 

New l.VI'A excursion fate, and a iicss' 
leduccd fare for immigrants, arc ex- 
pected to help fill the transatlantic car- 
tiers' off-sLTismi seats. Post-season drop 
has been slightly less this year tlian last, 
hilt the Middle Kast crisis di.srupting 
norma) airline p.itteins in the area has 
obscured tniffie factors. 

Significant deschipnicnts in several 
major cases before Civil Aeronautics 
Board affecting the U. S. flag carriers 
occurred during 1956. 


Both Pan .Anietic-aii ,md I'W.-k were 
recommended h\ the C.AB examiner 
for scn icc os er the direct "|)olar" route 
from the West Coast to Kuropc. 

.lutlnirization to 11\- ftlnn Los .•Vngclcs, 
San I 'raneisco and Seattle to Eiiro|)e via 
llic |)i)lar route now flown hy tsso for- 
eign carritTs- l'W.\ was recoimnendcd 
for sctsicc from Los .\ngcles and San 
IT.mcisco via the same tonte. 

C.\B examiner found 79.000 passen- 
gers a vCTr to be a reasonable estimate 
of traffic mcr the routc- 
New Globol Service 

A second U. S. flag global service 
h.as been proiidcd by C-AB and ap- 
pro'cd !)'■ President Eisenhower. 
TWA's Far East route was extended 
from its old tcnniiial at Colombo. Cey- 
lon. to Manila via Bangkok, 'niailand. 
Northwest Airlines will link with T\V\ 
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LOST?..,.™ 

the best of PA's and other seat-buyinf 
airline execs! Seats, like other custom-built 
products, could easily get a guy 
"lost in the woods" over involved si>ecs, 

, weights, production schedules, 
design evaluations and other details not 
usualiy a problem in buying routine 
replacement items. 

The k^t “way out" to find the exact 
airline seat you want is to call on TECO! 

Our new, modern plant is geared 

any other) to build to individual 
specs, provide close engineering liaison, 
service follow-through and prompt delivery! 





Write for Colo/og 


SWTUK 


FORI 

SURVIVAL-! 


SWITIIIK 


Todoy 's greoler 
speed and 
greater distance 
molte it essential that 
better safety equipment 
be provided lor those 
who lly the skyirails. 
Swillik points ihe way 
to better, more compocf, 
/ighfweighl, oir, seo 
survivoi equipment with 

37 years 

of aviation research 
and mass production of 
oir so/efy equipment. 


at Manila, providing the first U. S, 
competition to Pan Anierictni's round- 
the-worlc! scA'icc inaugurated in 1947. 

CAB in 1946 had authorixed a 
TWA-Northwest link at Shanghai, but 
it had been made impossible by the 
Chinese political situation, 

A more compctiti'c situation over 
the Pacific also may result from Pan 
American's step toward ,i p.irtial victory 
in its long-standing battle for a Great 
Circle route between the West Coast 
;md the Orient, 

In the reopened Trans-Pacific Re- 
newal Case, the CAB examiner recom- 
mended that Pan American be author- 
ized to fly the direct route behvecn 
California and Japan. If the recom- 
mendation is endorsed. Northwest will 
face tough competition. 

The examiner supported Northwest, 
however, in its opposition to a Scattlc- 
Tokyo route for Pan American. This 
direct invasion of its market would have 
been the most serious blow to North- 
west. Botli of the airlines now arc sub- 
sidy-free in their Pacific operations, 
partly as a result nf a Defense Depart- 
nicnt shift of military mail to commer- 

Traffic O'er the Pacific has inaeased 
considerably during the last four vears, 
growing from 26,71? passenger in 1952 
to more than 51,800 in 1955. Esti- 
mates indicate a 1957 total in excess 
of 72,000 passengers. 

Asia Traffic Up 

Travel from this country to Asia has 
increased 64% since 1952, and for 
Fiscal 1956 gain was 24% o\cr Fiscal 
1955. Travel to Japan accounts for 
60% of all trav’el from the U.S. to Asia. 
U. S. flag caniets handled 51.623 pas- 
sengers out of the total 59,717 who flew 
from the U. S. to Asia in Fiscal 1956. 

In another route case. Pan American 
won out over Eastern, National and 
Mackey when C.AB decided to give 
PAA a route between New York and 
Nassau. The airline’s fi\’e-vear certifi- 
cate for the route prohibits singlc- 
planc service between New York and 
Miami via Nassau, or advertisement of 
a New Yotk-Miami service. 

CAB estimates that Pan American 
will capture 60% of the market against 
British CH'erseas Airways Corp. compe- 
tition and fly 37,400 passengers over 
the route this year. PAA's rer enues on 
the run will total 52.313,000 during 
the first year of operation, the Board 
estimates, with a 5500,000 profit to 
help reduce subsidies. 

Pan American lost its fight for a 
New Yotk-Miami route last vear when 
CAB decided for Northeast Airlines. 

Airline routes from the U. S. to Ber- 
muda, the Caribbean and South .Amer- 
ica are increasingly busy svith vaca- 
tioners and business travelers. U. S. 
carriers continue to handle the major 
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THE COLE-VAC CLEANS AN AIRFIELD AT A SPEED OF 25 MILES AN HOUR! 


CLEAN airfields are essential for jet aircraft safety... 

One stray bolt or stone picked up on a runway can ruin an engine! 
The COLE-VAC Airfield Vacuum Cleaner was developed, 

in cooperation with the United States Air Force, for the 
vital job of fast, thorough cleaning of runways and taxiways... 

At a speed of 25 miles an hour, iheCOLE-VAC can clean 

ONE MILLION square feet of runway in a 60-minute period... 
COLE-VACS are now available... 



ENGINEERING COMPANY, INC. 


604.0 WEST JEFFERSON BOULEVARD. LOS ANGELES 16, CALIFORNIA 



Many people, expecting a different 
angel, have seen this one from chin deep in water, from a 
storm-tossed raft, a sinking boat, or from a stretcher on the 
edge of a frozen Greenland fjord. Who these troubled people 
arc, or where in the world they come from matters not. All 
that matters to the US.\F Air Rescue Service is that they are 
in distress. Even weather matters little to these airforce men 
who have dedicated their lives to others. To make a rescue, 
they have often landed in water so rough, diey were forced to 


taxi their Grumman SA-16 Albatross back to shore, once 
through 12 miles of 10 foot high waves. 

In the world today, 44,250 people are living proof of the 
Air Rescue Service motto; Thai Others May Live. To these 
people and their kin, the USAF has demonstrated that the 
United States is a good neighbor and friend. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
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WOODWARD GOVERNOR COMPANY 

Rockford, Illinois 

WOHD S OtDtSr AND lAtGeST MANUfACJUteH Of HIOtAUlIC GOVfKNOHS fXCIUSJVfiV 


Your own airplane or an airliner ... an 
executive plane or a gas turbine jet . . . 
there's a Woodward governor for every aircraft. 
Propeller governors for prop-driven 
planes ... gas turbine governors for jets. 


WOODWARD 

AIRCRAFT 

GOVERNORS 


sliarc of [lie traffic. Last year. Pan 
American, Braniff and Panagra cut 
South American fares about 30% for 
excursion groups. The airlines arc 
pusliing sales in this area with many 
budget tours and packages. 

Eastern Air Lines gained important 
routes to Canada and Bcnnuela last 
vear with the acquisition of Colonial 
Airlines. Eastern began operating Con. 
slellations to Montreal and Bermuda, 
plans to put DC-7B or Super-G equip- 
ment on these highly competitive runs 
this spring. 

Tlie U. S. flag carriers continue to 
expand their piston fleets to keep up 
with the growing traffic. The long-range 
Douglas DC-7C made its appearance 
last year as Pan American inaugu- 
rated the first regularly scheduled non- 
stop service from New York to Paris. 
Significantly. Pan American put its new 
planes into mixed-class service, pointing 
up an increasing trend toward such 
utilization. 

Braniff began receiving its DC-7Cs 
last fail, put the aircraft on domestic 
routes to meet competition. The airline 
plans to use DC-7Cs on it.s interna- 
tional routes to South America this 
spring. 

Northwest will be flying the DC-7C 
over tlie Pacific sometime this year. 

TWA’s prime equipment ' during 
1956 continued to be the Super G 
Constellation, but the airline will be 
adding new I649As to its trans-Atlantic 
fleet this year. 

Delta received the first of its DC-7B 
order early this year, but. like Braniff 
decided to use its new planes initially 
in domestic competition- Some DC- 
7Bs will go into Delta’s international 
service tliis year, along with some Con- 
vair -140s on Caribbean segments. 

Turboprop Equipment 

Turboprop equipment should begin 
showing up on sliorter international 
routes in earlv 1959. 

Eastern wiil rcccis’c its first Lockiiccd 
Electias in the summer of 1958 and 
probably wiil put some into U. S.-Can- 
ada and U-S.-feermuda sendee after the 
hcavv Florida season is over. 

American's Electras will start arrir ing 
late next year, and some might eventii- 
allv go into New York-Toronto service. 
American now flies DC-6 series equip- 
ment on tills run in competition with 
Trans-Canada Air Lines Viscounts, 
faces TCA Vanguards in 1961. 

Braniff has ordered nine Electras and 
could put some of them into South 
American son'icc while w-.iitine for 
straight jet equipment. National Air- 
lines has ordered 23 of the turboprops, 
might use some New York to Hasanii. 

All of the U. S. international carriers, 
except Northwest have committed 
themsehes to the big jets. 


“W i h a 8NOINEERING AND CONSTRUCTION COMPANY 




111 ■ L ^ CONTROL TOWERS AND FACILITIES 
III I Ji 

FOR ALL AIRPORT NEEDS 


Custom designed to fill speciol needs 
Standard units meet many requirements 
Send for brochure describing 
the Wickes custom 
and stondord oirporf control 
tower units . 
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Now- Chemical Milling of 
Aluminum & Magnesium! 



The exciting new weighi-saving process in 
aircraft manufacture... r/iemica/ milling 
...has now been successfully applied to 
magnesium pans at USCM. Widely ac- 
cepted by major airframe producers as an 
ideal method of milling aluminum parts, 
the new process has now been proved 
equally effective with magnesium. 

This development opens up still broader 
horizons for aircraft and missile designers. 
It means that the weight of aircraft can be 
reduced up to hundreds oj pounds, with- 
out sacrifice of strength, through chemical 
milling. 

At USCM, both aluminum and mag- 
n«ium parts are now being chemically 
milled with precision and economy, on a 
round-the-clock schedule. For complete 
information, write /or TECHNICAL 
BROCHURE, or contact our engineering 
department for consultation. 



WHAT IS CHEMICAL MILLING? 

masking the part to be treated, then immersing it in an 
etching bath for a precision-timed period. 
WHERE* cAe/mcnf milling most widely used?... 
To remove unneeded weight in the production of air- 

WHEN .Wts chemical milling iniroduced ? . . .It has 
been used on thousands of aircraft parts during the last 

WHY is chemical milling an advantage? .. .Chemical 
milling handles pans with contours and shapes that are 
impossible with machine milling methods, to extremely 
close tolerances, and offers many other unique benefits. 
WHOis the leader in chemical milling? . . .The United 
Slates Chemical Milling Corporation handles a greater 
volume of chemical milling production than any other 
company in the nation. Its new facilities at Manhattan 
Beach now enable USCM to produce an increased vol- 
ume of chemical milling work on a subcontract basis. 


'UNITED STATES CHEMICAL MILLING CORPORATION 

1700 Rosecrans Avenue, Manhattan Beach 4, California 


• AIR TRANSPORT 


Mixed Outlook for Local Service Airliues 


By Katherine Johnsen 

Outlook for local service airlines is 
for ii continued fast growth for an in- 
dchnitc period, but also an uncertain 
hnaiicia! future. 

Since the first local operation was 
certificated a decade ago, the industry 
has grown to a $66.8 million business. 
The outlook is tli.it it will reacli the 
SlOO million murk within a few years. 

Ill 1950, traffic imd income growtii 
continued nt a high rate; 

• Passenger revenues t)f over $-10 million 
reflected a 21% increase over 1935, 
and were five times more than tlic SS 
million for 1950. 

• Total operatiug income of $66 mil- 
lion represented a 16.7% increase and 
three times more tlian the $22 million 
for 1950. 

Route Expansion 

The 1956 expansion in routes and 
service, however, was modest: 

• Route miles (uiiduplicatcd) incrciiscd 
from 27,915 in 1955 to 51,7-10. 

• Number of stops served went from 
341 to 339, and the population serr'ed 
from 53 million to 54 million. 

'I'lic subsidy rcqiiireinenl Climbed a 
moderate eight per,.ent to $22 million, 
but this was suusUntially higher than 
the $12 million lot 1950- 

riicsc two factors point to the in- 
dustry’s continued growth; 

h'irst, the market tor short-haul traffic 
has barely been tapped by tlio ait ear- 
ners. John I'lobcrg, cliairman of the 
Conference of Local Airlinta, says; 

"Since the airlines carry less tiian 2% 
of all common carrier passengers on 
(ourncys of less tliaii 250 miles, it seems 
apparent that better service and better 
equipment create a great likeUliuod ul 
continued growtli toward a liigiier per- 
centage of tiiat market. Just achiaiiig 
a four poreent penetration, for example, 
would mean mure than doubling tlie 
current volume of traffic. 1 liesc figurci 
do not even consider the almost unlim- 
ited market available in the diversion 
of passengers from our printipal com- 
petition— tlie private automobile-whieli, 
on tile typical local service segment, is 
an extremely fonnidablc competitor.” 

Second, numerous proceedings are 
underway or contemplated bv tlic Civil 
Aeronautics Board to fill gaps in the 
nationwide route network of local air- 

Thc trend to eliminate interme- 
diate stops on trunk routes contimios. 
CAB cases include: 

• Seven States Case, covering the Da- 
kotas-Ncbraska-Kansas general area. 
Braniff Airlines. W’esteni ,'\irlincs and 
Northwest .Mrlines plan to drop stops m 


Growth of Local Servjcg Ajrlme Industry 
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Flight lestird by million's of nigged air milei flown by Ihe finest commercial 
and military aircraft, Pasliushin Fluid-Tight Rivets automatically seal them- 
selves when they are driven, without the use of conventional sealants. 

Sealing is accomplished by Ihe use of a soft aluminum sleeve which 
exlnides into any w.ill cavity as the rivet is being driven, 

Pa.stushin Rivets are .available for immediate delivery — Here is just a 
partial list nf users: 




this area- Several local lines are ready 
to extend tlieir routes from tlie east, 
.south, and west into the area, Tlicse 
iiiclndc P'ronticr Airlines. North Central 
.Airlines, Ozark Air Lines and Central 
.Airlines. A Board decision is expected 
early in 1957. 

• Great Lakes case, coveting tltc Michi- 
gan-Ohio-Indiana-lllinois general area. 
I'lic C.AB lias proposed tliat .American 
.Airlines, Capital Airlines, Delta Air- 
lines, and Trans World .Airlines drop 
points- Lake Central Airlines, Alle- 
gheny Airlines and Nortli Central ate 
involved in the case and could move 
into points dropped bv trunk lines. 

• Montana Service case, covering tlio 
Pacific Northwest-eastward area, and in- 
volving West Coast Airlines and 

• Pacific Northwest-Southward case, in- 
iolving Soutliwcst Airways. Bonanza 
Airlines, anti West Coast Airlines. 

• Northeast case, coveting the New 
Kngland area. invoKiiig Moliawk Air- 
lines and Allegheny, Nortlicast Airlines, 
.since obtaining a Netv Vork-Miami 
route, IS inclined to drop its local serv- 
ices in tlie area. 

Eventual expansion of local service 
operations in the Morida and South- 
west arca.s also is expected. 

T'lic route expansions will add to the 
industry's financial problems and take 
it further awa\ from the goal of self- 
sufficiency. It is estimates that pio- 
]ioscd extensions could increase the to- 
tal industry subsids- requirement by S20 
million annually. 

Re-Equipment Burden 

Another major problem facing the 
industry is its re-equipment program. 
Replacement of the fleet of 1 50 DC-vs 
n itn a more economical aircraft has long 
been recognized as a ‘‘must.” 

•At a 65% load factor— tlie theoretical 
maximum— the DC-5 would still yield 
passenger revenues of only 81.9 cents 
per mile. Other commercial revenues 
would raise this to 87.5 cents. Tlie mini- 
mum operating cost is SI per mile. 

'The consequent gap,” Floberg says, 
"will invariably have to be filled bv pub- 
lic sers'iee revenues in the form of gov- 
ernment subsidv." 

A onc-for-one replacement of the 
DC-5s with a S500.000 aircraft would 
mean a total industrv investinent of 

The cost of the b'okkcr F-27 is 55-40,- 
000 witli accessories. To be produced 
by haitcliild -Airplane and Engine Co., 
it is considered by Floberg as the onlv 
replacement prospect at this time, al- 
though Douglas Aircraft Co. is working 
on designs for another short-haul plane. 

Last yeir four carriers placed orders 
and options for 44 F-27s scheduled for 
delivers' in 1957 and 1958-an invest- 
ment of S23.S million. West Coast or- 
dered four with four options; Pied- 
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mont, twcls-e and tsvclvc options; 
Frontier, four and tsvo options; Bon- 
anza, three and three options. 

Two developments promise to case 
tlie industry's financial position: 

• Profit allowances. .After long and per- 
sistent protests by the industry that 
CAB cost and profit allowances have 
been inadequate, the Board lias ordered 
an ini'cstigation "to deteniiine whe- 
tlicr the rate of return or profit clement 
eurrciitlv allowed ... is generally fair 
and reawnablc and if not, to determine 
a fair and reasonable rate of retum 
or profit element for the local service 
carriers as a class.” 

The order was issued in the face of 
possible congressional hearings and was 
interpreted by some as a step to fore- 
stall one. Ttie industri- is prepared to 
take its case to Congress in nope of 
pressuring the Board into action. Flo- 
berg told a House subcommittee last 
summer that: 

"In spite of 10 years of progress, 
growth and constantly increasing public 
scriicc, there is no history of fiii.mci.d 
reward for the local sen icc industry. 

"None of the 1 3 local airlines has 
ever paid a dividend, and yet none lias 
large financial rcsencs capable of sup- 
porting the impending, absolutely essen- 
tial re-equipment program. . . . There 
has never been a year wlien the indus- 
try has bad an eatned surplus." 

• Equipment sales. The major item on 
tlie local lines' Icgislatiic agenda is a 
measure that would permit them to set 
aside earnings from equipment sales 
for the purcliasc of new' equipment. In 
cases involving Pan American A\’orld 
Airways and Trans W'orld Airlines, tlic 
CAB established a policy that earnings 
from equipment sales offset subsidy. 

The outlook for enactment of tlie 
Muipnicnt sales legislation is excellent. 
The measure passed tlie Senate last 
year, but opposition in tlic House de- 
iaved action until Congress adjourned. 
The opposition was based on tlie claim 
that the measure would result in a 
‘‘windfall” to a few international car- 
riers. and be of only minor value to 
the local lines. 

Other proposals to improve tlic local 
service lines' financial sbitus include; 

• Access to high density traffic points. 
There is strong pressure from Congress 
for the CAB to extend local routes info 
tlie larger cities. 

• More favorable distribution of inter- 
line ticket rei'cnucs to tlic local sen icc 
lines. This was adiocated by former 
CAB member Joseph Adams. 

The local lines arc appreliensiie of 
CAB's investigation of trunk line fares 
—which seems likely to lead to com- 
pulsory reductions. Since they sene 
many of the same points, the local lines 
feel tliat they would liaic to follow 
through with similar reducHons- 

Floberg says tlie ini'cstigation has 


dei'clopcd serious repercussions in the 
money markets wlicrc the local airlines 
hope to find .support. 

"Not mill' docs its liistory giic rise 
in some quarters to a suspicion that 
this is an industri' where profits-not 
'excess profits' but any profits- arc for- 
bidden bv goi'crnmciit policy, but talk 
of 'excess profits' and the implication 
of inei'itable reduction in airline tci- 
ciiucs makes the skeptic fear that the 
suspected policy is irrcietsiblc.” 

Atguiiig for more lenient treatment, 
Floberg emphasizes these points: 

• Local lines return S14 to 515 mil- 
lion anmialli to the federal goi ernment 
-over S3. 3 million in transportation 


taxes; 8832,280 in fuel taxes; over S2 
million in payroll taxes; about 56 mil- 
lion in postage from mail generated. 

• Local lines contribute to n'atioiial 
defense as available airlift for the mili- 
tary scn'iccs ill an emergency. Tlie 
plane maintenance and operating cost 
and the personnel cost of the industry 
approximates 530 million annually. 

• Because of local service, many small 
towns in the U. S. now liavc the same 
aircraft traffic volume as major world 
cities. Tlicrc is comparable traffic at 
Yakima, Wasli., and Copenhagen; 
Fresno, Calif., and Frankfort; Ontario. 
Calif., and Paris; Pendleton, Ore., and 
Nice; Evansiillc, lud.. and Hamburg. 



NEW! 

Oakite SATUROL 

dissolves carbon, gum, 
grease irom engine parts 
...fast! 


It’s the quick way to clean up aircraft power plants. After tear- 
down, place everything in a tank-immersion basket — cylinders, 
heads, valves, tods — and dunk the whole works in a tank of 
Oakite Saturol. Leave for just a short while, then lift out and 
rinse off with water or kerosene. Gasket compound, sticky gunk, 
tough carbon deposits are completely dissolved and get floated 
off in the rinse, leaving clean, bare metal. 

No worry about mixing parts made of steel, aluminum, mag- 
nesium or any alloy. Oakite Saturol is safe on all metals. High 
flash point, minimum fuming and a floating vapor seal give you 
important extra advantages. 

Ask your local Oakite Technical Service Representative to 
demonstrate this brand new cold-immersion solvent. Or, for 
more details about Oakite Saturol, write to Oakite Products, 
Inc., SS Rector Street, New York 6, N. Y. 
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Air Cargo Gains Fall Short 

By L. L. Doty 

Washington— Air cargo business improved sul>staiitia)ly in 1956. Althmigli 
tlic volume of freight handled again fell short of the grow th potential, greater 
market penetration in 1957 is expected. 

In a year of stable cxiwnsioii, air cargo reflected the growing demand for 
faster distribution of goods. However, most cargo officials admitted the air- 
lines were lading far behind in capturing their share of the freight market. 

One airline estimated the airline indiistrr- is liandling less than one- 
thirtieth of one percent of intercity cargo traffic. 

h rciglit toii-iiiiles handled by all U, S. domestic and international airlines 
in 1956 climbed 14% over the previous year, a disappointing gain compared 
to the 19% increase in 1955. Ton-miles of all freight handled in 1956 totaled 
446 million, ait cargo accounting for 437 iniltioii. Mail ton-miles were 154 
million, expmss 55 million. 

Industry spokesmen chiini the high for Amerian .\itlincs, has charged that 

freight rates will prevent aiiv substantial ' - - ‘ . i . .. - ... 

breakthrough during the next few years. 

T hey add; "We can't cut rates 'until 
high operating costs are sliced by the 
use of mote economic.il e;irgo aircr.ift." 

This enigma places the airlines in a 
weak competiti'C position agaiirst the 
rjiltoads. Average freight charge bv the 
scheduled airlines is 22 cents per ton- 
mile with all-cargo operations drawing 
13 cents. This compares to a lailraid 
Class 1 freight rate of 2.5 carts per 
ton-mile and a truck rate of six cents. 

This leaves the airlines but one wlcs 
wedge: speed. 

r. J. Harris, director of cargo s;ilcs distribiit 


rates and better airfreighters 
do the entire job. He accuses 
the indiistrr- of failing to dcr clop a sales 
ttcluiie|iic based on sound economic 
knowledge of transport.ition costs in 
rdatimi to other a.spects of ptoduction. 
distribution and inrcirfory control. 
Renewed Emphasis 
Capital Airlines' cargo sales head, 
Guy Springer, echoes this r iew and has 
declared, "airfreight is no longer a 
means of carrying orchids but is a day-in 
and da\-out method of cargo transporta- 
tion that can have a dramatic effect on 


of Potential 

Last year, the Air 'I'ransport .\ssn. 
placed a rencrs'cd emphasis on air cargo 
sales and promotion througlr the or- 
gilnization of air cargo comniittecs 
within the ,\ir 'I'taffic Conference, 

But most cargo officials held high 
rates as the roadblock to greater freight 
expansion. They see little hope of an 
early reduction iit air cargo charges and 
look to deferred freight and special 
commodity and directional tariffs as the 
only immediate mc.ins of attracting new 
Uisincss. 

New Equipment 

Two hopeful prospects for the air- 
lines he in the niilrouds' recent move 
to liikc some freight rates bs' 1 5% and 
;i gradual trend among the scheduled 
airlines toward tlie replacement of the 
uneconomical C-46 and DC-4 airfreiglit- 
cts with flic less costlv DC-6A and I.ock- 
hced 1049H. 

hiving T iger Line will begin Con- 
stcUidion airfreigiit service next month 
with the first two of the 10 Lockheed 
1049ffs it has on order. Robert Prescott, 
president of the airline, told Asi.vnON 
Wnt;K that the "Connies will be the 
first real test of ait freight business." 
He forecast a slow first six months but 
predicts the second half of 1957 will be 
the biggest six month period in the 
cianpaiiy's bistorv Isccausc its fleet of 
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fisc DC-6AS and 10 1049Hs will then 
be in full operation. 

Direct operating costs of the DC-6A 
arc about 30% less per ton-mile than 
cither the C-46 or DC-4 and an even 
greater saving is expected from tlic 
104911 airfreightcr- 

ffoweset. Riddle Airlines expects in- 
creased success from its C-46s as a re- 
sult of a cons’ersion to the T futcgoiy 
of the aircraft which will increase pay- 
load bv 2,00D-Ib., and increase speed 
from 225 mph. to 230 mph. at 9.000 ft. 

California Eastern has three 1049Hs 
on order. Seaboard and Western fis’c 
and U. S. Overseas Airlines, two- All or- 
ders are to be dclisercd this year. Resort 
IS presently operating two 104911s. 

United Air Lines began DC-6A all- 
cargo service in July of last year with a 
fleet of five of the airfreighters in addi- 
tion to eight all-cargo DC-4As. Ameri- 
can Airlines operates all-cargo flights 
with seven DC-6As and six DC-4As. 

Jet Freight 

The jet age will prove a bonanza to 
the scheduled airlines since cargo ca- 
pacity of the Lockheed Electra in pas- 
senger scr’icc will be 2,000 lb- and 
the Boeing 707 will accommodate 41 
tons of cargo in addition to its passenger 

In July, I'lying Tiger's Robert Pres- 
cott stat^ he had consulted with Boe- 
ing on the possible u:se of the 707 jet 
transport for cargo operations and that 
an operating cost figure of 31-4 cents a 
ton-mile had been discussed for a 75,- 
000 lb. pavload met an SOO-ini. run. 
California Eastern in November placed 
an order for four Cons’air 880 jet trans- 

Mc.inwhilc, cargo men would like to 
see commercial application of such 
freighters as the C-1 32 or C-153 to all- 
cargo operations. 

Slost airlines h-.we found that all 
cargo operations arc a marginal enter- 
prise at best, showing little profit cvai at 
today's tiigh rates. On the other band, 
tlic transportation of cargo on passenger 
planes on an added cost basis has prmed 
to be an economical operation. In addi- 
tion, cities not justifying an all-cargo 
service aio provided a daily scheduled 
freight scrsice wTien passenger aircraft 

Rate Conflict 

This problem could cause a sharp 
spilt between scheduled airlines cer- 
tificated for both cargo and passenger 
.and tlic all-c.irgo airlines. In November, 
tlic Plying Tiger Line asked the CisTl 
Aeronautics Board for pcrniission to 
raise present minimum freight rates bv 
3% because of increased operating costs. 
American Airlinc.s immcdiatclv asked 
the CAB to dismiss the petition. 

One airline official accused the pas- 
senger airlines of wasting cargo space 
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on passenger aircraft and pointed out 
that less than one-half of the available 
cargo space is being used- If 50% of 
this unused space bad been filled with 
cargo, he maintained, tlie airlines would 
have realized an additional $80 million 
in gross tcicnucs last year. 

The airlines would like to get mote 
of the military cargo business and last 
year the Ait Traffic Conference passed 
a resolution authoriznig tlicir Joint Air- 
line Military Ticket Cjffices (JAMTO) 
to liandlc cargo business as well as pas- 


saigct and commercial air movements 
for military installations. 

In Fiscal Year 1955, trucks received 
52% of the military cargo business with 
the railroads taking 44%. The small 
balance was shared b\' barge and steam- 
ship lines, Railw.iy Express and the 
airlines. 

In Jmie of last year. Resort Airlines, 
Capitol Airways. Riddle Airlines and 
■American Air Export and Import Air- 
lines were successful bidders among 14 
carriers for a total of $15.5 million in 
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Logair contracts for the Air Materiel 
Comnrsnd in Fiscal 1957. AMC holds 
options to extend contracts to Fiscal 
Years 1958 and 1959. 

Slick, Tiger Renewals 

Slick Airways and Flying Tiger Line 
last year won a five year renewal of 
their operating authority in a Civil 
Aeronautics Board decision on the cast- 
west portion of the airfreight renewal 
case. At the same time. Slick, Flying 
Tiger Line, Riddle and American Ex- 
port and Import were gisen rights to 
carry air mail and air express for the 
first time. 

American Airlines again lead in air- 
freight activities during 1956 svith air 
freight revenues tohiling S15.8 million 
for the year. The airline flew 74 mil- 
lion ton-miles of cargo and cx|)cct5 100 
million this year. American will take 
delivery on three additional DC-6As 
this year to increase its total dailv lift 
capacity to 400,000 lb. 

The airline put increased emphasis 
on airfreight aetir itic' by upgrading the 
cargo section to departmcnbil status 
with the election of Samuel Dunlap as 
s'icc president of cargo. Deferred air- 
freight was introduced by the airline last 

United Air Lines flew an estimated 
51.3 million freight ton-miles in 1956, 
a 27% increase over 1955. R. L. Man- 
gold, manager of cargo sales, forecasts 
a 5-10% increase during 1957, a lesser 
increase in air mail ton-miles and no 
substantial increase in express volume. 


Trans World Airlines carried 24 mil- 
lion ton-miles of airfreight in 1956. a 
drop of one percent over previous years. 
Air c.xpress increased 7.5% and air 
mail and first-class mail, accounting foe 
14 million ton-miles, declined 3-4%. 

On the airline’s international routes, 
air cargo ton-miles totaled an estimated 
9 million ton-miles, an increase of S.8% 
user tlic pre\’ious year. S. E. Russ, 
TW'A cargo sales manager, plans to 
cmpliasixe air ongo throngli edneation 
as part of Iris 1957 program. He said: 
“T\\'A ssill try to show the business 
community the true economics and ad- 
\antages of air freight.” 

Riddle Doubles Volume 
Riddle Airlines recorded an increase 
of more than 100% in ton-miles han- 
dled during 1956 and is forecasting a 
solume in excess of 70 million ton- 
miles for 1957. American Air Export 
and Import Co. is demoting its main 
efforts to its Logair contract and is 
now operating 3.8 million tou-miles 
monthly with 14 C-46s- 

Flying Tiger Line held second place 
among all carriers in freight ton-miles 
handled. During 1956, the airline cur- 
ried 67.6 million tmi-iniles of cargo 
compiitcd to 52-4 million in 1955. De- 
ferred freight was introduced and 
2,000 lb. of this type of cargo «us 
handled during June, the first full 
month it was in effect- By the end 
of the year, deferred freight had 
jumped to approximately 30,000 lb. per 
month. 


Slick Airsvays carried 49.4 .irillion 
ton-miles of cargo in its common car- 
rier operation in 1956, a new company 
record. According to John Muhifield, 
Slick vice president of sales and traffic, 
total rc'cnue miles last month reached 
4.3 million, a 45% increase over last 

Gross rcscnucs for the year rose to 
S22 million, almost double 1955’s S12.5 
million gross. Slick President Robert 
Smith credited last year’s improvement 
to an increase of 40% in ton-miles 
flown and to the fleet of six DC-6As 
which he termed "a more economical 
aircraft on relatively long hauls.” 

Last month Slick inaugurated the 
Skv-Van, a svstem of furniture moving 
bv air througli tire use of large alunii- 

'’Tas^nfS"Liiics handled 14,672,350 
ton-miles of freight during the year. 
Frontier Airlines led the local service 
carriers in cargo and mail transported 
with 645,370 ton-miles of freight and 
345,405 ton-nrilcs of air mail. North 
Central Airlines led the air express field 
by moving 361,346 ton-miles of express 
during the year. 

Internationally, the world’s airlines 
passed the 1 billion ton-mile mark in 
freight carried for the first time. Tire 
International Civil .Aviation Organiz;!- 
tion reported slightlv over 1 billion ton- 
nrilcs of freight were handled by the 
carriers last year compared to 910 mil- 
lion in 1955. Mail ton-miles climbed 
from 260 million in 1955 to 280 mil- 
lion in 1956. 
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saves weight-boosts performance 


in the CRUSADER . . . 


Chance Vought’s sleek Navy fighter, the 
F8U-1 Crusader, combines a powerful 
engine and a trim, lightweight airframe 
in which titanium is used extensively 


Engine and aerodynamic heating of 
supersonic aircraft, like the Crusader, 
demand high-strength titanium alloy sheet. 
REM-CRU which developed many of 
successful alloys now in use, and estab- 
lished the manufacturing techniques 
which led to tonnage production. 


You can depend on REM-CRU for 
all standard mill products ... in a wide 
x’ariety of sizes, shapes and grades, 
including liigh-strength, weldable alloys. 
Rem-Cni Titanium, Inc., Midland, Pa. 


HEM-Cnu 


irvi/e ,1-2 /or ihe Rfm-Cru Kerific-a free 
perioilical preii-nthig thf laletl ilain on lilaniutn. 


TITANIUM 




For over a half century Maxim has been 
the pioneer company and the consistent 
leader in the development of new and 
better silencing equipment. One of the first 
to offer silencers for jet engine testing, 
Maxim is now in a position to offer com- 
plete “packaged” engineered silencing. 
Maxim will provide the entire solution of 
silencing problems from original design 


all the way through to the finished erec- 
tion, buildings and all (or in part, of 
course, if desired) . 

Maxim has recently, through intensive 
research in this specialized field, created 
dramatic improvements in the design and 
effective operation of jet engine silencing. 
More than ever, if you have a silencing 
problem, it pays to call Maxim. 


THE MAXIM SILENCER COMPANY 

SiibsidiaTy of F.mhart Maniifaclnring Company 

115 HOMESTEAD AVE., HARTFORD, CONNECTICUT 
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Nonsked Prospects Improve 
Despite Adverse Court Decision 


Prospects 4tc good for o subs,tiuitiiil 
imprownicnt in nonichcdulcd iiirlinc 
business this yeit despite a nwjot set- 
buck !;ist July that thie-.itcncd to ship 
the carriers of their tempotjrs- cln.ssifi- 
c.itiun as supplcmeutal uiilines. 

tlSsctting this sctbuck were a rciiinrk- 
,]bk' s.ifcty record eontiimcd throoeh 
1956 from the previous year and the 
•m-.ird of militiiry charter coiitiacts for 
intcruiitioual service. 'Hiese brought 
new promise to an indii.strv’ that has 
struggled for 10 scars to iitt.iin legal 

tIc 1956 achievciiicnts followed a 
Civil .\croiiautics Baird endorscnicut 
l.ite in 1953 that recognized the 
irrcgidiiis in air tr.insportation and al' 
hut placed legal status in their grasp. 

.\t that time, the Board granted 45 
iionsclieduled airlines tempor.iry author- 
ity to operate as siipplcincntai carriers 
until the eoniplicatcd Large Irregular 
Case was settled. 

Status Unresolved 

In |uh. hmveset. a U. S. Court of 
.\ppeals judgment vacated the Board’s 
decision ,md ciucstioned its right to 
issue exemptions for supplemental op- 
eratioii.s. 'l1ie roling was a victory for 
the scheduled airlines- 

Thc nonschedulcd airlines have not 
reverted to the irrcgul.ir air carrier 
aiithoritv under which they have opet- 
ated since their inception tl vear.s ago. 
and the C.\B asked the /\pixals Court 
Eo stav its judgment until after the 
Board can reach a decision of its owni. 

In a separate move, the carriers have 
protected tliein.seivcs against a denial 
of the C.\B petition bv- obtaining an 
extension of the time allowed to request 
a review of the .\ppcals Court decision 
by the Supreme Court. This has al- 
lowed the nonschedidcd airlines to 
maintain a flimsy hold on their supple- 
mental status, ’ilieir ultimate status is 
not likely to be resolved until suiiimcr. 

T'he scheduled airlines brought the 
ease to the .\ppeals Court when the 
CAB refused to amend its original de- 
cision granting the supplemental carriers 
authority to operate no more than 10 
flights a month between two gKen 
points. It was this 10 flight rule to 
which the scheduled airlines ])rinei)ially 
ohjeeted. 

The scheduled airlines now ask 
that the statics quo of the su|)plenicn- 
t.il carriers be maintained until all i.s- 
sucs arc decided at one time when the 
Board makes a final decision in the 
Large Irregular Case. 

In its decision, the .Appeals Court 
did not question the C.\B authority 


hut ibe way the authority was granted- 
'llic Court Slid the CAB failed to prove 
that it would be an imdue burden to 
requite full eertificntion proceedings for 
the Mipplemeiital carriers. 

'llie complicated legal proceedings 
that threatened to retard me |irngrcss 
of tilt iioii.scheduled airlines did not 
halt their aggressive traffic ex|>aiisioii 
programs during the year. Six-nioiitii 
military contracts enabled some carriers 
to plan intelligently and project aircraft 
distribution, utilization, overhaul and 
maintenance for the first time, 

.\n estimated 157 million ton-miles 
were produced during the year under 
these contracts which involved 3.390 
Pacific flights and 1,960 .Atlantic fliglit.s. 
I'eii supplemaital carriers .i.ssigiicd air- 
craft last veat to DE\\' Line operations. 

On the domestic scene. 2^) carriers 
jicrforincd 421 operations involving one 
or more aircraft under military con- 

'nie over-all safety record for the 
sn)>plciiiciital eatricts was 1.4 billion 
[xisscngcr revenue miles vvitbenit a 
|xisscngcr fatality. 'ITie National Safety 
Coimeil recognized the two associations 
for the first time last year by conferring 
its annual honor award on each group. 
Internal Troubles 

I'he supplemental carriers were beset 
with internal tmnblcs during the vear. 
In November, the -\ir Coach Transport 
•Assn. VI as split when a dissident 
group lieaded by Arnos llcacock and 
supported by United States Overseas 
•\irwavs. the Traivs .Aincrican combine 
aitd others, .seized eoiitrol of the asso- 
ciation. I’he coup took place at a time 
when the organization a|jpcarcil to be 
making headway under the eobesivc 
Icadcr.^ijj of President J. Rome. 

Earlier in the year. Slick Airways 
•md Myiiig Tiger Line, having been 
eertificated for scheduled cargo service, 
withdrew from the Independent Mili- 
tarv ,-\ir Transport .Assn, to join the 
.\it I’r.insport .-Assn. 

Sixculatioii was strong during the 
rear that the C.AB winild refuse to 
reticvv its exeniptioir to ACTA autlior- 
izing the association to solicit charter 
business for its members. Certificates 
were renewed to both 'assoeiatioirs for 
one vear, however, and ACTA launched 
an .iggtcssivc sales program to replace 
the more cautious and diplomatic ap- 
|)rixich advocated by Rome, Meanwhile, 
Romo and seven ditectors had resigned 
tronv .ACT.A and four airlines left the 
organization to join and rcstrcngtlicu 
IM.-Vr.A. 'l ive carriers were General Air- 
wvivs, Loa Angeles Air Service, Meteor 



i\ir Ttansport and Modern Ait Ttans- 

* Grove Webster was elected president 
Ilf IM.ATA, and the group tcaffiimed 
its original policies and objectives and 
emphasiz.cd the devclopincivt of com- 
mercial charter traffic as well as military 
traffic. ACT.A is headed by an executive 
committee. 

Roster of mciiibcisliip of both asso- 
ciaticm.s is tentative at best since the 
Civil Aeronautics Board must finally 
rule on each member's application for 
supplemental status. Early this year, 
C.AB examiners recommended that 31 
of the applicants be authorized as sup- 
plemental carriers- This would leave the 
two groups at about equal strength. In 
Jnlv, CAB Counsel James L. Dccgan 
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Aiiesting a biidle... 

A bridle and a supersonic jet fighter go together like a horse and 
bulldozer. But a bridle is used every time such aircraft carriers 
as the U-S.S- Forrestal launch a jet. A bridle in Navy terms is a 
steel cable used in connection with a steam catapult. Not long 
ago every time a jet took off from the deck of a carrier a bridle 
went into the sea. With it went $200 of the Uxpayers’ money or 
approximately $200,000 on an average training cruise. 

All American Engineering believed that because bridles— and 
money -had always gone over the side when an aircraft was 
launched there was no reason why this should always be so. All 
American’s engineers went to work on the problem and the bridle 
arresting gear was the result. Now bridles are saved and used 
again and again. 

Engineers who want to solve the problems of the Armed Forces 
and industry by doing what's never been done before, contact 
Walt Jones, Personnel Manager, All American Engineering 
Company, Box USS 2668, DuPont Airport, Wilmington 5, Del. 



had recommended that 33 of the 54 
applications be denied. 

At the same time, Deegaii proposed 
these eritcria to determine a carrier's 
right to supplemental status: 

• Sufficient financial resources. 

■ Carriers guilty of any pccs’ious major 
violations should be eliminated. 

• Carriers whose operating authority 
has been te\okcd at any time should 
not qu.llih-. 

• Carriers who have not been operating 
in either 1955 or 1956 should not be 
considered. 

In August, the CAB Office of Com- 
pliance asked for suspension of operating 
autlioritv of four airlines in the fi'C- 
airline Trans American combine for 
tontimicd \ioIation of a CAB order 
issued in July, 1955. ordering the non- 
scheduled airlines to halt operations of 
a frequent or regular service. The Office 
of Compliance charged the four air- 
lines with operating regular senice. 

The airlines involved were Trans 
•American Airways. Twentieth Century 
Airlines, Trans National Airlines and 
Hcmispjicre Ait Transport. Trans Amer- 
ican appealed the revocation, and the 
group continued to operate pending a 
court decision. Later in the year, the 
CAB revoked the operating licenses of 
Pcnisular Air Transport and Aero 
Finance Corp. for economic violations 
of the law, Tlie two carriers also were 
under fire for safety violations- 
Air Exchange Operations 

Both ACTA and IMATA arc au- 
thorized to operate the air charter pro- 
curement fiicility known as the Air 
Exchange. This permits the two associa- 
tions to coordinate and bid on civil and 
military air traffic movements on behalf 
of members. The two air exchanges be- 
came effective in fanuaiy. 

Other privileges obtained from the 
Cab decision at that time were: 

• Right to operate unlimited domestic 
cargo and passenger charter service. 

• Authority to operate a maximum of 
10 flights in one direction between any 
two points for iiidividuallv ticketed 
passengers or waybillcd cargo. 

• Authority to operate charters for 
cargo service on international roiitcs. 

The CAB stayed sections of its de- 
cision on international operations for 
AVhite House review. Although AATiite 
House approval is not necessary, the 
action was taken because of the effect 
any decision might have on interna- 
tional affairs. By carlv this month, the 
WTiite House still had not tendered 
an opinion. 

At the same time, 45 irregular carriers 
received interim authority to operate 
as supplemental airlines with the fore- 
going operating tights. Continental 
Charters, Canibean .American Airlines 
and Economy Airlines were refused 
supplemental authority because thev 
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United States Aircraft Engaged in Air Transportation 

Irregular Air Carriers, Domestic and international Service* 
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failed (o file operating statistics. If the 
latest CAB examiners' recommenda- 
tions are accepted, the number of 
authorized carriers would be shaved to 
31 (see chart on page 145). 

•American Ait Export and Import Co- 
nus certificated as a scheduled cargo 
airline in 1956. Other cargo airlines 
holding scheduled certificiitcs arc .Aero- 
\ ias Sud Americana, Flying Tiger Line, 


Riddle .Airlines and Slick .Ainvjys. 

Ill I'cbruutv, the Board turned down 
it I'rans .American request for excmi> 
tioii to operate two flights daily between 
New York and Liindon, Paris. Frank- 
furt, Rome at aircoacli rates substan- 
tially lower than current fares. 

■file celebrated North American 
name case came to a climax in April 
nhen the Supreme Court refused to re- 


view the North .American ease and up- 
held a lower court ruling that granted 
North American Aviation an injunction 
restraining tlic airline from using the 
North American n.ime. .American Air- 
lines also filed complaints, and the 
Supreme Court decided last month to 
hear tiic case. Meanwhile the irregular 
carrier snitched to the name Trans 



^ede/ial 


AIRCRAFT 
WORKS, Inc. 


ANOTHER “Operation Successful” 
with ^edeAal Aircraft skis! 
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to beat this rtatic!" 




Extensive tests of this unit by mil- 
itary and our own laboratories demon- 
strate remarkable communication 


improvement in the presence of the 
impulse static normally encountered 
in modern high altitude, high-speed 


The Hoover Interference Blanker 
— compact in a ATR package 
weighing 9 pounds and using either 
28 VDC or 115 VAC prime power — 
markedly increases the performance 
and reliability of your vital elec- 
tronic navigation, direction finding 
or communication equipment. For 
complete engineering information, 
write to Department B-1, 


HoOTer Eleclromcn offers you a unique 
opportunity to vork in a wholesome en~ 
eironmenl that enables you to exploit your 
crealiK ta/eiile and help you groir in your 
pro/eteion. Write to Personnel Direclor. 


, HOOVER ELECTRONICS CO. 


U8 


• AIR TRANSPORT 


Jet Age, Growth Strain Airports, Airways 


By Cecil Brownlow 

A\'ashington— Appcaniiice of Amer- 
ica’s first coiniiictcia! jet airliner 
scheduled late next year combined 
with growth of air transportation is 
creating a chain reaction of costs and 
problems for airlines, airport opera- 
tors and go'crmncnt agciicies- 

I'o prepare airwavs and airports to 
tope with these problems, this i.s what 
is being done ot must be douc: 

• Admittedly-untiquatcd traffic control 
svstcin is undergoing a three year pctiiicl 
rif intense inodcniizatioii at an estiniatcd 
tost of S246 million. This still will fall 
short of foreseeable needs. 

• New or expanded tcnninal facilities 
arc needed to handle scheduled airline 
jassenger traffic wliicli the Civil .\cm- 
nautics .Administration sass will grow 
from -47 million in 1956 to 101,9 mil- 
lion in 1965, 129,5 million in 1970. 

• Means of ticketing and loading piis- 
sengers and baggage aboard a l.irgc jet 
airliner, which may carry as many as 
1 59 persons, will be ncccssiiiy witliont 
schedule and passenecr-iipsctting dehus. 

• New ground handling tecliiiiques and 
equipment mnst be developed and piit- 

• Length and strength of ninwavs 
needed to sii|)port heavy jet transports 
—whether present mnwass arc adequate 
for the job-niust be decided by airport 
operators and airlines, once Cisil Aero- 
nautics Board establishes firm jet oper- 
ating ennditinns. 

• Effective noise su^iinessocs must be 

their contracts with airlines. 

• More sjace for maintenance facilities 
capable of liandling both jet and piston- 
engine transports nun be required by 

Most urgent need In ivctuiiic's 
standard is an air traffic eontrol system 
capable of meeting the needs of a f.ist 
expanding transportation system. .-\ir 
Transport .Assn, estimates that flight 
cancellations and delays due to tr.iffic 
control congestion o\cr the- present sys- 
tem cost flic air transport industry- ap- 
ijroxiniately S9.-1 inillioii annually-. 
Cliarlcs I.owcn, the late C.A.A adminis- 
trator. said cost to the airlines could go 
as high as 522 million by 1965 if the 
I'rcsent svsteni remained unclningcd. 
Three Year Plan 

The inme into the threc-ye-ar pl.in 
for mfKlernization seas begun in I’iscal 
1957 whe-o Congress, on Losveii's in- 
sistence. appropriated 540 niiliioii lo get 
a five-year plan under way . 

•After the mid-air collision of United 
and Tran.s World airliners over Grant! 
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Canvon last summer (AW' July 9, p, 
59). Presklcnt Eisenhower asked for an 
additional S6S million to telescope the 
program into three years. Congress 
agtceel to a eoinproinise addition of 545 
million for a total of SS5 milUon. 

I’riinats- purpose of the plan is to pro- 
l ide the facilities and manpower needed 
to maintain positise eontrol of all air- 
craft flying aljmc 15.000 ft. where the 
emnmercial and military jet will bc. 
lliis means improvement in three broad 

• Radar. 

• Comnmnications. 

• Nss'igatioii aids. 

Cl.A.A’s I'iseal 195S budget calls for 
a tccorel 5149 million to be spent opiii 
r.avigation facilities alone. 

'1 ire CA-A pusherl the radar program 
into high gear late last year when it 
awarded 59 million in contracts for the 
pcircliase of 23 long-range radars in the 
largest single order for electronics equip- 
ment cs er placed by the agency . 

Joseph ll. rip|3cts, director of C.A.Vs 
Office of -Ait Navigation I'acilitics, says 
use of long-range r.idar will enable the 
C.\A to increase the instrument capacity 
of its ssstem by "at least four to one." 
Narrow Band 

In another step to ease the traffic 
eontrol burden, the CA.A carls- this 
month aiinounc-cd that the nimibct of 
ci'il connnunications channels fur traf- 
fic control will be dooblcel through an 
iirelcr for 2.580 narrow- band com- 
iiunncatiims rcceiscrs. When installed. 


tliese reeciiers will permit ctFccti\-c re- 
ception of transmissions spaced 100 kc. 
apart rather than the 200 kc. now 
needed. 

C.AA .Aelininistrator fames Pyle says 
his agency is considering quadrupling 
the mnnbcr of channels by prosidiiig 
a separation of 50 kc. 

Despite these orders for hardware, 
bv fat the greatest traffic eontrol step 
of tile vear wa.s made in September 
when six vcaix of bitter wrangling be- 
tween the \-arious aviation factions w-as 
ended bv an -Ait Coordinating Com- 
mittee decision to adopt Vortac as a 
common federal airwavs nusigation sss- 
tem (AW Sept. 10. p-' 39). 

Common System 

I he eoinproinise decision calls for 
the- integration of Nave’s Tacaii with 
civil \'OR and ILS. Plans provide for 
the installation of 295 A’ortac stations 
bv the end of 1959 and for 1,087 sta- 
tions in full operation by 1965. 

rlic air traffic control system is also 
lianiijcrcd by what Ccn. Milton W, 
.Arnold, a vice president of the .Air 
Transport .Assn., refers to as “our van- 
ishing airspace.'' 

.-As an evainplc. .Arnold points to 
one block of air between Washingtois 
and Springfield, Mass., comprising 
25,250 .sa mi. Of this. .Arnold says, 
onlv 1.30(1 sq. mi. are free from some 
type of restriction ot control. 

•At Ic.ist one Senate subcommittee 
alrcadv is looking into the military 
practiw of blocking out large areas of 
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airspace for its own use, with a view 
toward curbing it. 

These restricted areas, plus obsolete 
and obsolcscing equipment, place still 
another restriction upon the traffic con- 
trol system whose failures are often 
far reaching and costly. Last June 21 

This particular failure, due largely 
to the lack of necessary equipment, 
came on a day when weather conditions 
were abos'c limits. It began in ^\'ash- 
ington and quickly spread to cs'ers’ ma- 
jor airway in the Eastern U.S. The 
resultant traffic tie-up forced an esti- 
mated 30,000 passengers in the East 
and Midsvest to cancel travel plans, de- 
layed -1,754 American Airlines pas- 
sengers in New York alone. It took 
another airline three days to regroup 
its equipment and resume operations 
on scfiedulc (AW July 16, p. 26). 
System Obsolescence 

Sheer obsolescence of the present 
system means that the presenth-bud- 
geted three-year plan is no cure-all. The 
man named by President Eisenhower 
to find one is Edward P. Curtis. 

Curtis, special assistant to the Presi- 
dent for aviation facilities planning, has 
been charged u’ith these major responsi- 
bilities; 

• Direct a study of the nation's long- 
range requirements for a\iation facn- 
ities-including airways, navigation aids, 
communications and airports. 

• Developa comprehensive plan to meet 
these requirements. 

• Recommend such organizational, leg- 
islative and budgetars procedures as 
may be necessary for implementation. 

The latter responsibility has gir-en 
new impetus to a move both within 
and without the gos-emment for re- 
moval of the Cis'il Aeronautics Admin- 
istration from the all-encompassing 
Commerce Department and for its es- 
tablishment as an independent depart- 
ment with cabinet representation. 

If this becomes a reality— and it mav 
be recommended bv Curtis whose re- 
port is due sometime this spring— the 
President probabh- will press Curtis 
liimself to accept the cabinet post- 

Eisenhower's special assistant savs 
his report also will gis-c airport opera- 
tors "a reasonably accurate estimate of 
the s’olume and' hpe of traffic thev 
should pros’idc for in the next 20 

Lack of any such detailed report to 
sene as an index to future needs is 
the greatest complaint of airport op- 
erators and the Airport Operators 
Council. Biggest sore spot at the mo- 
ment: future runvs-ay needs. 

Will jet transports, with their greater 
u'Cight and landing speeds, be able to 
fit thomselses into the present runway 
structure of American airports? 

This is a much debated question, and 


one tliat won’t be fully resolved until 
after jet transports begin actual oper- 
ation. A definite clue will be provided 
later this year, hower-er. when the Civil 
Aeronautics Board hands down its de- 
cision on tlic conditions for commercial 
jet operations. At present, the answer 
seems to be this: 

• Domestically, jet transports will be 
able to operate into and out of the 
major hub terminals with a minimum 
of difficultv. 

• International aiqiorts may need more 
concrete. 

TIk amount of difficulty will vary 
from airport to airport, from season to 
bca.son and, literally, from trip to trip. 

Temperatures will play an important 
part, since jet engine efficiency de- 
creases as temperatures rise. 

Length of the route to be flown is 
another factor. Almost half the total 
ueight of a jet transport loaded for an 
international flight will be in fuel. This 
figure is cut to one-third of the total 
weight for a coast-to-coast flight of 
2,500 mi. 

W'ith their planned expansion pro- 
grams, present international airports 
should be able to handle the heavih’ 
loaded international flights more or less 
on schedule, although temperature mas' 
have its effect here, too, delaving flights 
from a summer noon to tiic relatise 
eoolness of night. 

Runway Cost 

TTic speed and range of the jet trans- 
port may also make it technically and 
economically feasible for such hub 
points as Chicago and Washington to 
become truly international terminals. 
If they decide to do so. they must base 
more runway at a riilc-of-thc-thumb cost 
of SI million per 1,000 ft. 

As to how much nmnav is needed 
for specific flights, a preliminarv study 

by Bocins Aircraft Co. shows that a 
liigh-specd cruise flight by its 707 trans- 
port couipped with Pratt dr Whitney 
J57 turbojet engines would ha\c a maxi- 
mum range of 1.900 mi. if loaded for 
takeoff from Atlanta’s effective runway 
length of 5,866 ft. 

The same aircraft, contingent upon 
Atlanta obsersing its aserage tempera- 
ture of 78F, could fly 2,500 mi. under 
long-range cruise conditions. 

A 707 equipped with the more power- 
ful Pratt dr ^^'hitney J75 could, the 
Boeing study shows, fiv 2,800 mi, from 
Atlanta at high-speed cruise and 3,600 
mi. at long-range cruise. Most distant 
large hub is San Francisco. 2,448 mi. 

As helpful as such studies mas' be to 
airport operators, the Airport Operators 
Council says it still cannot formulate 
an accurate yardstick for oserall run- 
way needs because the airlines arc re- 
luctant, for coinpctitisc reasons, to dis- 
close os’cr just what routes thev will 
use their jets. For the moment the 


council appears adamant in its stand 
that aircraft manufacturers tailor their 
designs to fit existing runway lengths. 

Here, it has the strong backing of 
such federal agencies as the CAA and 
of such men as Presidential Assistant 
Curtis. Curtis says: 

■'There has been a decided tendency 
in the past to design and build maxi- 
mum performance aircraft on the as- 
sumption that somchosv airports will be 
built to acconsmodate them. 

"Instead of demanding niore and 
more concrete, the designers must make 
maximum use of techniques as boun- 
dary layer and jet flap control to 
improsc the takeoff and landing char- 
acteristics of our future planes." 

This mav mean that the manufactu- 
ers must look to such aids for the next 
round of jet transports, but it doesn’t 
alter the fact tliat 707s and Douglas 
DC-8s already are on order without jet 
flap or boundary layer control. 

One airline representative says frankly 
that the situation rcsois’cs itself to, this: 
cities that want jet transportation must 
ptosade the means for the airlines to get 
their jets into and out of their airports. 
Those svho don’t won’t get the service. 

He thinks most of them will. 

Tlieic also is the problem of run- 
way strength. Can existing runways 
stand the hcasy rakcolf and landing 
sveights of jet transports? 

Studies by Boeing and the Civil Aero- 
nautics Administration’s Technical Dc- 
selopment Center indicate they can. 
The saving factor is the weight-spread- 
ing dual-tandem landing gear planned 
for the DC-8 and 707. 

Runwa.vs at New York International, 
for example, can theoretically withstand 
the weight of 200,000 lb. from a single- 
wheel configuration as that on the 
DC-3. With a dual-tandem gear, they 
can support 500,000 lb. 

Actual Weights 

Maximum gross design weight for 
the 707 intercontinental version is be- 
tween 280.000 and 295,000 lb. 

Other dual tandem landing weights 
include Chicago. 252,000 lb.; Los 
Angeles, 315,000 lb.; San Francisco, 

420.000 Ib-; and Miami International, 

315.000 ib. 

The problem of jet noise rests pri- 
marily with the manufacturers- 

Most jet transport orders contain 
a proviso that noise will be reduced 
at least to the level of present-day pis- 
ton engine aircraft. New York, the 
nation's busiest city, has decreed that 
no jet transport will be allowed to 
Lind at its three major airports unless 
it has an effective noise suppressor. 

Growing amount of money and 
engineering talent arc going into the 
desclopmcnt of suppressors— ones that 
can quiet a jet engine and still pro- 
vide thrust enough to power the air- 
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defense and industrial products 


Will today's 
defense dollars 
buy you 

“mall-by-missile'* 

tomorrow? 


A relentless scientific quest isunderway 
toda.v in the secrecy of America's 
laboratories and proving grounds. 

The object; to enable missiles to safely 
"reenter” the earth’s atmosphere 
before searing supersonic heats reduce 
them to dust. The problem is doubly 
important— while missiles serve 
America’s defense today, their real 
future might well be to serve man 
peacefully — as super-fast mail carriers, 
for instance, that span continents and 
circle the globe in minutes, 

The impetus of military research 
programs has generated important 
progress in this quest. Recent Avco 
research achievements — in thermo- 
dynamics, metallurgy, advanced 
electronics and inertial guidance, in all 
the sciences that figure prominently in 
"re-entry” — create hope for a prompt, 
decisive Solution- 

Through such experiments as these, 
America stands to gain o\-er and over 
again from its investment in defense. 
For as science forges defense strength, 
it lays the groundwork for a nation 
prosperous in peace. 

Engineers Wanted; For top-flight men, 
Crosley offers unusual opportunities to 
explore new scientific frontiers that lead 
to outstanding and rewarding careers. 
Write to Vice President of Engineering, 
Avco Manufacturing Corporation, 
Crosley Division, 13‘29 Arlington St., 
Cincinnati 25, Ohio. 
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BUILDS 



TVRE Me 

FLIGHT PRESSURE REFUELING 
COUPLING AND NOZZLE • 


Designed and developed in con- 
formance with specifications MIL-N- 
25161 ondMIL-C-25162. 

Currently in production for Air Force, 
Navy and Airframe Monufocturers. 
Your inquiries ore invited, 


>jc 

SCHULZ 

TOOL AND MFG. CO. 

425 SOUTH PINE STREET 
SAN GABRIEL, CALIFORNIA 
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plane. Companies and agcneics wotting 
on the project include the National 
Advisory Coinniittec for Aeronautics, 
Rolls-Royce, Boeing and Douglas, 

Boeing already has flight tested one 
model, and an Air Transport .Assn, 
spokesman who has followed the overall 
derelopineiit thinks industry will pro- 
vide a rclatively-effective, if "crude,’' 
suppressor in time for the first jets- 

Next is tlic problem of airport 
facilities. 

Sir W'illiain Hildtcd, director gcntral 
of the International Ait Transport 
Assn., has complained that something 
has been missing in the coordination 
between those tcspoirsible for plan- 
ning airport facilities and the airlines 
who use them (AW Sept. 17, p. J8). 

This lack of coordination. Sit Wil- 
lianr says, is responsible for the ground 
handling chaos tliat exists today and 
adds unnecessary time to air travel. 

'Ilic chaos is sure to increase in 
direct proportion to the growing traf- 
fic \oluinc if better cominunic-.itious 
are not established. 

.Again, the .Airport Operators Council 
complains that the airlines refuse to 
predict such things as ticket counter 
needs in time for the airports to incor- 
porate these needs into their own plan- 
ning. The airlines reply tliat they 
make their needs known as soon as 
thev possiblv can without taking undue 
chances of over-buying space. 

Ground Handling 

Along witli the passenger growth 
in gcnicral, there will be the problem 
of prosiding enough ticket sjMce and 
gates to get 1 50 passengers comfortably 
aboard a single aircraft. 

Corollary to this is passenger bag- 
gage. How do you fit this much bag- 
gage into tire aircraft in time for 
takeoff? Present .suggestions include the 
use of eonvc)Of belts and pre-loaded 

Another facilities problem revolves 
around the best method, or methods, 
to refuel a large jet transport. Most 
planners beliese the tank truck is cm 
the way ont, that the answer will be 
hydrant fueling. 

Trend also is toward fewer pieces 
of mobile equipment which, in tliem- 
sehes, create a block to orderly pas- 
senger flow from gate to aiqslaiic. 
Other jet-age ground equipment re- 
quirements include: 

• Starting equipment. 

■ Better maintenance and test cqiiip- 



In December, the airlines postponed 
“indefinitely’' any industry-wide de- 
cision on the ground equipment to 
be used. One reason given was the 
need for practical prototype testing 
of the various pieces of equipment 
being offered by the manufachircrs. 



GETTING 


OF YOURSELF 

As an engineer, what Is 
your purpose in your professional life? 

Are you concerned only with getting ahead of others? Or — are you more' 
interested in getting ahead of yourself? 

Do you want to beat tire records set by those with greater training or 
different experience than you possess? Or — do you want to make and 
break your own records? 

Our purpose at Sikorsky Aircraft is to develop and improve what we 
pioneered — hciicoplers — the world’s most versatile means of trans- 
portation. During titc few sltort years since the first meaningful helicopter 
flight, Sikorsky engineers established many milestones in helicopter prog- 
ress. Even before each one tvas recorded, those same men were working 
with renewed effort to surpass their own achievements. 

If. as an engineer, jou recognize and appreciate the challenge that 
exists in the future of rotary-tving aircraft, you know that Sikorsky Air- 
craft offers the variety of opportunities you need to be able to outstrip 
your yesterdays by your today. 

We would like to tell you more about our compary. We hope, too, that you 
will reciprocate and give us the opportunity to evaluate you. You can do 
this by writing to Mr. Richard Auten at our Bridgeport Personnel Department. 



SIKORSKY AIRCRAFT 

eeiDCEPORT-STRATFORO. CONNECTICUT 
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With aircraft that top 1000 mph now in military service, the problem 
of heat dispersion gets growing attention from Douglas engineers. 

Once called the heat barrier, science now uses a more accurate 
term, thermal thicket. The faster you fly through the earth’s atmos- 
pheric blanket, the further into the thicket you get . . . 

At Mach 2, twice the speed of sotiud, a plane's skin temperature can reach 275°F. 

At Mach 3 it leaps to 650°F, and at Mach 5 hardened steel wilts like lettuce . . . 

Douglas is attacking this heat problem on many fronts. Air condi- 
tioners powerful enough to cool a theater were tested in the famous 
X-3 research plane seen at left. In current Douglas missiles, amazing 
advancements are being made in the design of heat-resisting mate- 
rials and structures. This knowledge will speed the solution of the 
thermal thicket problem for piloted aircraft. 



The Douglas Aero-rotor, an 
instrument that blasts out high 
velocity gas at temperatures 
upward of 3000 degrees Fahren- 
heit, helps in research for 
materials to withstand high tem- 
peratures and jet velocity erosion. 
Other work now on the boards at 
Douglas ranges from designs for 
the practical application of 
atomic power to the complete 
design and building of inter- 
continental missiles — and even 
includes the engineering for a 
space platform first considered as 
early as 1946. 


Depend on / 

DOUGh^S 

first in .Aviation 
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KOHLER PRECISION CONTROLS 


for varied applications 


Kohler Co. Factories, 
Kohler, W'iscoiisIh 


You can rely on first quality and prompt 
deliveries when you specify Kohler pre- 
cision controls. Kohler Co. has complete 
facilities in one plant, under unified super- 
vision, and an organization trained in 
sand-casting, forging, machining, plating, 
anodizing, assembling, testing and inspect- 
ing. Confidence in Kohler products has 
been developed through years of experi- 


ence in the manufacture of plumbing fix- 
tures and fittings, heating equipment, 
electric plants and gasoline engines. 

The Kohler line includes a wide variety 
of valves and fittings for jet engines, 
diesel engines, military, commercial and 
private airplanes, automobiles, trucks, 
tractors, electronic test equipment, agri- 
cultural and industrial machinery. 


Write jor injormation 
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World Airlines Set Expansion Plans 


Profits and progress of major world 
airlines in 1956 kept pace with the 
1955 boom. Year showed substantial 
incrciscs in traffic and tc'ciiiics. though 
nations seeking to establish their own 
fla| carriers found the road pared w ith 

Plans for the jet era embraces route 
extensions and major equipment addi- 
tions to scheduled air fleets. Also in the 
works is modernizHtiun of old and con- 
struction of new airports. 

Nfajor problem still entails negotia- 
tion of various bilateral air agreements. 

Argentina 

Argentine gur ernment's aljoiition last 
year of the state nionoixily in cii il air 
transport resulted in the formation of 
four new scheduled airlines: 

• Transcontinental S. A., whose chartcT 
authorizes both domestic and interna- 
tional flights. Orerscas flights arc to 
be made with Super Constellations to 
be acquired on tlic liirc-purcbase sys- 
tem, financed b>' California tastern 
.Aviation, Inc. and tlic Bank of .America. 
For domestic flights, five CW20-Ts 
have been acquired. It is inilikclv tliat 
tliis company will begin intcrnatiunal 
flights during 1957. Insurance pro- 
visions for Super Constellations pros idc 
that tlicsc planes must be piloted bv 
American pilots during the first scar 
of their operations. Argentine law pro- 
sides that no .Argentine flag plane may 
be piloted by a foreigner. 

• ALA (Compaiiia Acrotransportes del 
Litoral .Argentine S.A.) was formed 


w itli its capital partly subscribed by the 
Chamber of Commerce of tlic city of 
Rosario. This line will engage in do- 
incstic flights onl\. Ilic firm plans to 
buy Aero Commanders in the U.S., and 
begin services svitli tire liglit twins in 
four to six months. 

• TAC.A (Transportc .Acteo Costa 
Atlantic;!) will inaugurate domestic 
flights along the coast, southwards from 
Buenos Aires, within tlie next si.x 
months. 

• Liiicas Acreas Acioiiortc, based in 
Eldorado in the nortlicm province of 
Misiones, has alteadv begun services 
among northern cities and plans to add 
flights to Buenos Aires. It is currently 
operating with Be.ivcr, Cessna ISO and 
>10 and Bcceli Bonanza equipment. It 
plans to buv two Aero Coinniandcr 6S0s 
in the U. S. 

There are, in addition, 59 unsched- 
uled air taxi services in operation 
most of which pros ide for both passen- 
gers and freight, and nine commercial 
ait enterprises for advertising, crop dust- 
ing, etc. All of these firms have come 
into existence since the new air law 
w-.is passed |x:tmitting the entrv of 
private capital into what had formerly 
been a state monopoly. 

Acrolincas Argeutinas, the state line, 
has been transferred from the jurisdic- 
tion of the Ministry of 'IVansport to 
that of the Air Ministry, 

'llic line, which continues to oper- 
ate with a large deficit, is also cx]>and- 
ing its services. A second tourist fliglit 
to New Y'ork each week was inaugu- 
rated ill late 1956, and negotiations arc 


underway for the purchase of Super Star 
Coii.stcllatioii 16d9s with wliich to in- 
stitute first-class overseas flights. Nego- 
tiations are also going on with .Air 
h' ranee for a recijirocal ticketing arrange- 
ment in Buenos Aircs-Furopc flights- 
These talks anticipate that .Air Erance 
will do the maintenance on the Con- 
stellations. 

Acrolincas Argeutinas has also |iur- 
ehased two used Douglas DC-4s for use 
on domestic flights. The enterprise 
has proposed to the govermnent pur- 
chase of .several l'’okkcr Eriendship 
planes, produced by Fairchild, to fill 
the pkicc left by the Douglas DC-5. 

Operating expenses of S30.5 million 
were incurred b\ Acrolincas .Argentinas 
during 1956. ()[>crating rcscnucs were 
S20.1 million: net loss. S10.2 million. 
Government will cover the deficit, and 
will invest another SS.6 million in the 
airline, mainly for .acquisition of new 


Australia 

Growth of Australian civil aviation 
continued undiminished in 1956. Mail- 
ton miles increased 8.3%; freight traf- 
fic 7-8%. Domestic carriers e.rrric'd over 
2.000.000 passengers, an increase of 
5.7% over 1955. International jjassen- 
ger traffic was up 14.2%, 

.Australian National .Airways has ac- 
quired new DC-6B planes, has no 
other aircraft on order. Early in 1957 
il plans to replace its fleet of DC-3s. 
Persistent Eiiglisli reports tlnit its choice 
will be the Handlcy-Pagc Herald liase 
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never been confirmed in Melbourne. 
Its helicopter operations also will be 
expanded in 1957. 

Trans-Australia Airlines is standard- 
izing on N'ickers X'iscounts and will 
shortly have a fleet of 15. Its replace- 
ment for its DC-5s ssill be the Fokker 
Friendship for which fisc initial orders 
were placed. It will probably buy two 
Vickers Vanguards for its longer routes 
although de Havilland would like it to 
buy Comets for the trans-Australia 

TAA may also c-xpand helicopter 
operations. 

Ansett Airways has ordered Convair 
Metropolitans and expects first delivery 
early in 1957. This tourist-fare operator 
has smartly increased its share of the 
.Australian air transport business. 

Qantas Empire Airwavs Ltd., in the 
Australian fiscal year ended June 50, 
1956, .showed an increase of 17.5%. 
This included boost of 22.5% in passen- 
ger miles flosvn and H.2% in number 
of passengers carried. Freight tons in- 
creased S.8% and mail-tons 6.9%. 

Qantas will order Boeing 707s. It 
probably will be first non-.Anierican 
carrier to have them. Qantas will 
streamline its services to U.K. to coun- 
teract the introduction by BOAC of 
Bristol Britannias. It has a large fleet 
of Super Constellations which it intends 
to use until 707s are delivered. 

South .African Airvays, Scandinavian 
Airlines System, and Lufthansa are all 
in various stages of planning for services 
to .ind from .Australia. Services directly 
to South .America are unlikely in the 
near future though under review by 
Australian and Frcncli interests. 

Austria 

A drastic increase in air passengers 
was reported in Austria toward the end 
of 1956 when more tlian 8.000 Hun- 
garian escapees were flown to the U. S.. 
Canada, England and West Germanv. 
However, overall increase in freight and 
postal shipments indicate a general up- 
ward trend. 

The 1956 total of arriving passengers 
amounted to 89,100; departing passen- 
gers, 107,486, By comparison, there 
were 64,734 anivals in 1955 and 65,099 
departures. 

During the year air freight ran to 
2,548 metric tons, almost double the 
1955 figure of 1.389 metric tons. Air 
mail liandlcd for the rear amounted 
to 440 metric tons, as against the 1955 
figure of 354 metric tons. 

Austria had 41 aircraft of all types 
licensed as of Dec. 31. 1956. 

Belgium 

Preliminary estimates indicate that 
Sabena carried over a half-million 
passengers during 1956. Return to 
dividend payments is not impossible. 


During 1955 the line showed a net 
profit of S3S0.000. A 1955 law raised 
its capital from about S5.940.000 to 
about S9.900.000. and gave it the bene- 
fit of state guarantee on loans issued to 
acmiirc new material. 

During 1956 Sabena began scheduled 
air-freight service. During 1955 freight 
traffic represented 25.9% of Sabena 
ton-km. traffic and 13.3% of total 
receipts. Venture is an attempt to con- 
nect with cargo services for U. S. and 
•Africa from Brussels Airprort. 

Sabena's four-times-a-day helicopter 
service to Paris, frtjm Brussels, using 
S-58s. will begin this spring. Brussels- 
London service will pend line’.s acquisi- 
tion of multi-engine helicopters. 

During 1956 Sabena received 4 of 10 
Douglas DC-7Cs ordered; all 12 Con- 
vair Metropolitans used in European 
and Middle East service; 5 of the 8 
Sikorsky S-58 helicopters to replace the 
S-55s, which have been sold. Both 
DC-7C and Metropolitan are fitted 
with RCA radar nose. Line reportedlv 
will lease three of its DC-7Cs through 
International Aircraft Leasing Co. of 
W'itmington, Del., for five years. 

Sabena also has on order four Boeing 
707-320 Stratoliners. Delivery will be- 
gin in December 1959. Peak traffic 
of 1958, associated with Brussels 
World's Fair, will be carried in DC-7C 
aircraft, 

Bratil 

Merger moves, intense competition 
and a newly passed subsidy law will 
make 1957 one of the biggest equip- 
ment buying years in Brazilian airline 
history. Five years ago there were 18 
airlines in Brazil. There arc five now 
and it looks as if more merger moves 
can be expected this year. 

Last year Rcal-Acrovias acquired 
N'acional Airlines to emerge as one of 
the world's largest carriers with around 
110 aircraft. Loide Aerco Nacional 
also merged with Panair do Brasil. 

At the end of 1956. President Kubit- 
schek signed a law that will empower 
the government's Banco do Brasil to 
dole out a special new subsidy of around 
555 million during the next five years. 
Subsidy will be gisen out strictlv for 
airline re-equipment programs. Amounts 
receis ed will be bas^ on payloads and 
kilometers flown inside Brazil on sched- 

Brazilian airlines, in general, plan 
to spend about S62 million on new 
equipment to early 1959. Most of 
the money is going into piston aircraft 
but by the end of 1958 several airlines 
will liiuc hcaiy orders for turboprops 
and jets. Varig plans to bnv the Boeing 
707-120 for its New York run. 

Last year, Brazilian airlines had 285 
aircraft, compared witli 265 the veat 
before. They flew 2.2 billion passenger 


kilometers last year compared with 1.7 
billion passenger kilometers the year 
before. This year thc\ expect to reach 
the 3-bi1lion mark. 

There were 95 million tonAilometeis 
of cargo flown by the Brazilian lines 
last rear compared with 80.4 million 
in 1955. Some expect that air cargo 
for Brazil will exceed 110-million ton/ 
kilometers for 1957 (including excess 
baggage and mail). 

According to the most recent official 
financial reports, the onlv two lines 
actually making a net profit (not in- 
cluding subsidies! were Varig (made 
88.4-million cruzeiros— about $1.4 mil- 
lion) and Loide Aerco (25.9 million 
cruzeiros). Panair was the biggest loser 
with 115.3 million cruzeiros net loss 
(before subsidy). 

This year will mark the opening of 
direct flights betsveen Brazif and Japan, 
to be inaugurated by JAL. Real .Aero- 
s'ias also hopes to start flights to Japan 
by 1958 with four new DC6-Bs. 

Canada 

Bnsines.s was so good 'in 1956 for 
Canada's government-owned Trans-Can- 
ada Airlines, that it raised the paradoxial 
que-stion of svlrefher it was too good. 

Nothing is likely to upset the pre- 
eminence of Trans-Canada domestieallv. 
but TCA felt obliged in a brief to a 
goscmnicnt economic commission to 
raise the subject of competition, TC.A 
feels indiscriminate competition would 
hurt the competing carriers and not 
bring more frequent scnice. 

U. S. diplomats in Canada expect 
1957 may bring h\o derclopments; 

• Canadian Pacific Airlines, which has 
attempted unsucccssfullv to break its 
way into transcontinental service in 
competition with TC.A. may be granted 
permission it has requested to fly To- 
ronto to Lisbon, possibly adding Mon- 
treal as a pickup point only. This 
would gixe Canadian Pacific an outlet 
from Eastern Canada into transatlantic 

• Pacific Western Airlines, which be- 
gan as Canadian Pacific did. a collec- 
tion of "bush” airlines, mav break out 
of the bush pattern this vear to become 
Canada’s third major airline. Line asked 
early last year to begin a transconti- 
nental no-reser\’atibn air coach service, 
but was refused. 

As far as Canadian Pacific is con- 
cerned, obtaining an outlet from Eastern 
Canada to Europe is taking prece- 
dence over possible domestic competi- 
tion at the moment. Eventuallv the 
carrier looks toward extending its unique 
X-shaped mute pattern, centered at its 
Vancoiwcr administratis’c and mainte- 
nance headquarters, around the world, 
via Karachi to Hong Kong. 

Canadian Pacific also would like to 
tic in its prospcctisc Toronto-Lisbon 
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route with a Lisbon-South America 
scrs icc, a proposal wliieli lias not gener- 
ated much enthusiasm from South 
American governments. Another Ca- 
nadian Pacific proposal, which is now 
pliycd down by the airline, was to fly 
from Sydney, Australia, over the South 
Pole to South America. 

Trans-Canada has its own route ex- 
tensions ill mind. Canada has made a 
couple of attempts to reopen the bilat- 
eral agicoment with the 0. S.. the last 
time offering to trade Calgary for three 
U.S. stopping paints, one of them San 
Francisco, lliis proposal got nowhere. 
A meeting this fall of tlic CAB and 
Canada's Air Transport Board is a possi- 
bility. 

Trans-Canada has had no difficulty in 
meeting competition witli Viscount 
equipment on its New York-Montreal 
and New York-Toronto routes, and Vis- 
count load factors on all routes have 
been consistently over 80%. TCA is 
well on its wav to an all-turbine fleet: 
four Douglas DC-Ss and 20 Vickers 
Vanguards on order. 18 Viscounts in 
service and 20 more on order at a total 
cost of more tlian 5100 million. 

TCA's 1956 overall load factor was 
72%. It flew approximately 2,100,000 
passengers in 1956, a 25% increase over 
tlic previous year. Air trciglit volume 
increased 19%, approximately 11,815,- 
000 ton-miles being flown. Ait express 
ton-miles totaled 2,590,000. a 20% 
increase, and 8.640,000 mail ton-miles 
flown represented a 12% incre.ise, 

Canadian Pacific, with its parent, 
privatelv owned railway-steamship-hotcl 
system to draw on, ordered 12 more 
DC-6Bs, four of which were delivered 
in 1956, with four more due this year 
and four next. It also expects the first of 
five Bristol Britannias on a 520 million 
order to be delivered this September. 

Pacific Western lias a fleet of 69 
various tvpcs, some acquired by its pur- 
chase last year of Qiiccii Charlotte Air- 
lines, Wliite Horse Flying Service and 
Associated Ainvays- 

Two smaller airlines, TransAir, bom 
of the merger of Central Northern .Air- 
ways with Arctic Winw, and Maritime 
Central Airways, which purchased four 
DC-4s for its new transatlantic charter 
service, shared in the transport boom. 
They also illustrated a trend toward 
fewer and larger airlines in Canada. 

Finland 

Finnair and Karhuinaki, Finland's 
two scheduled airlines, flew a combined 
total of 92,497,415 passenger-miles dur- 
ing 1956. Figure is slightly below that 
tor 1955- Cargo ton-niilcs amounted 
to 696,000; mail ton-miles 194.000. 

Finnair has two Convair 440s on 
order. Karhuinaki, one. 

During the year Finnair opened its 
Hcisinki-Moscow route, 

Fabruory 25. 1957 


France 

Despite a good traffic year, state- 
owned Air France and the two main 
private lines. Trans|jorts Acriens Intcr- 
continentaiix (TAI) and Union Aero- 
maritiine tic 'I'ransport (UAT) arc 
fighting a stiff battle to convince an un- 
sympiithctic govennnent that they 
.should be pennitted tn order all the 
U. S. jetliners they feel they need. 

Early in 1956 .Air France placed its 
initial jet order for 10 Boeing 707-320 
Intercontinental jets. ShortTv before 
I car-end TAI ordered four long-range 
Douglas DC-8s and UAT ordered 
five. This year Ait France planned to 


place furtlicr orders for 14 jetliners of 
the Boeing and Douglas transcontinen- 
tal type, or the Coni’air 880. and firm 
up an earlier option on an additional 
eight Boeing 707-320s- 

But the dollar-.shcirt French govern- 
ment has so far refused to release the 
necessary dollars. So far the only firm 
order which has been approved is Aii 
France's initial bid for 10 Boeings. 

Ait France's order for 12 French- 
built Catavcilcs, placed over a vear ago, 
is unaffected by the dollar problem. 

During the year Air France hauled 
59,430 passengers across the North 
Atlantic, a rise of 31% os’cr 1955 
and, tlic line savs, the largest increase 
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reported by .my North Atlantic carrier. 

Air I'rancc is still fifth in North .At- 
lantic iniijortiincc. behind Pan Amer- 
ican, 'I'WA. BOAC and KLM. but the 
gap betrveen it and Kt.M narrows. 

h'nr the whole system. comp.my esti- 
mates iiidic-atc Air France carried 2 ,- 
280,000 jxissenfcrs last scar, a 24% 
increase oscr 1955. Passeiiecr-milcs in 
1956 were up 20% over the prcsious 
'Car, to 1,750,000,000. Cargo ton-miles 
were 49.3.80,000, a 17% rise, while 
mail-ton-iniles totaled 14.770,000, up 
15%, Total ton mileage flown during 
1956 rose 18% over 1955 to 239,300,- 
000- Statute miles' flown increased bv 
10% to 46,800,000. 

System-wide load factor of 71% re- 
mained unchanged. Load factor on the 
North Atliintic mute was 71%; on 
Kiimpe.in routes, 63%. 

Air France’s estimated 1956 gross 
retcmic was 5164,737,000, compared 
with SI 57 million reported in 1955. 
Fxpenses last year of 5165,314,000 left 
the line with a deficit, including sub- 
,sidy, of 5577,000. This deficit com- 
p.ircs witli a deficit of close to SI mil- 
iion reported ill 1955. Government 
subsidy in botli years remained the 
s.mic. about 58 million. 

At 1956 year-end the airline was 
operating 20 Sii|>cr Constellations; 17 
Constellations; 21 DC-4s; 11 Viscounts; 


12 Breguct Pros'cnces; and 41 DC-3s. 
During the year the line added three 
1049G Su^r Constellations, two 
DC-4s and three DC-3s to its fleet. 
During 1957 it will take delivery on 
three more 1049Gs and eight 1649A 
Super Star Constellations, the latter to 
be delivered between June and Sep- 
tember. 

Both TAI and UAT showed slight 
tnifSc gains over 1955, as did the third 
and smallest private carrier. Air Algeria. 
Last year was the first 12-month period 
under the so-called five vear “coopera- 
tion agreement" between .Ait France 
and French private lines which dii’idcs 
up French Union traffic. 

At least one private line is unhappy 
ever the operation of the agreement, 
claiming it works to the adiantagc of 
the State-run line and pretty well pro- 
hibits major expansion among the pri- 
vate lines, 

TAI, which under the cooperation 
agreement has exclusive tights among 
French carriers to routes beyond 
Saigon to Australasia, opened this route 
early in 1956. Service was extended to 
Darwin and to Noumea. New Cale- 
donia. This year TAI is also sening 
Auckland, New Zcaland- 

TATs ton-kilometers in 1956 rose 
to over 36 million from 35.5 million 
in 1955. The line carried 53,185 


passengers last year compared with 52,- 
161 in 1955. Companv expects to take 
delh-ery this year on t\vo DC-7Cs which 
it will operate on its Fat East route to 
Auckland. 

UAT mote or less held its 1955 
traffic totals during 1956. doing this by 
mctcasing its business in Africa to off- 
set its losses in Indo-China. The line, 
the largest of the private caniers, hauled 

125.000 passengers 45 million passenger- 
kilometers in 1956. U.AT. like TAI, 
relics mainly on DC-4s and DC-6Bs. 

Germany 

Luftliansa dosed 1956 with 54. 7 mil- 
lion deficit wlticli was made up in the 
form of a state subsidy. Expenses for 
the year ran to about S23.5 million 
while operating tesenucs came to onlv 
iibout S18.S million. 

During the year the carrier offered 

558.621.000 scatAilometers, handled 
only 289,248,000 passenger-kilometers. 
'Ihis amounts to a load factor of 52%. 

AVhile 70,096.000 ton/kilometers 
were available, only 33.803.000 ton/- 
kilometers were flown, or a load factor 
of 48.2%. In 1956 1,000 tons of mail 
and 1,900 tons of freight were earried. 

During 1956, four Super Constelki- 
tion 1049As w-etc added to the fleet, 
as well as twn Tw in Bonanzas and eight 


A little pull 
in the right 
place . . . 



Aircrafts' Who's Who Reports 

A cross section of the Who’s Who in 
the aircraft industry— including Doug- 
las, Allison, Faireliild, Grumman, Mar- 
tin, Republic, Canadair Ltd., Pratt and 
Whitney among a host of others — is 
reported to have reduced engine wir- 
ing time as much as 665^. This saving 
is effected by the use of the new Rob- 
inson Wire Twister, an improved 
model of tiie ones that have seen serv- 
ice with the army, navy and airforce 
since 1943. Improvements include the 
exclusive diagonal jaw design that per- 
mits easier access to hard-to-reacli 
areas, and clamps a vice like grip on 
tlie wire by pulling it into a 30° bend 
thus delivering added leverage for 
twisting. 

In addition to the greatly increased 
engine wiring speed, users attest to im- 
proved sliop safety — fewer skinned 
knuckles and bruised fingers. 

Besides their production line assign- 
ments, Robinson Wire Twisters readily 
adapt in the shop to bench svork, on 
radio and radar equipment, on mag- 
netos. carburetors, instruments and 
sub-assembly work of all kinds. 

List price is S18.50. Write for fully 
descriptive literature to Ralph d. 
Robinson Company, Dept. W, Box 
3494, 2516 Crosby Way, North Sacra- 
mento 15, California. 
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Chipmunks for training purposes. 

Future equipment plans include; two 
Convair 440s and four Super Constella- 
tion 1649A.S in 1957. These planes will 
be followed in 1958-1939 by scsen 
Viscount Sl4Ds and in 1960-1961 by 
four Boeing 707s. 

The year 1956 saw fairh' rapid ex- 
pansion of Lufthansa's services. A 
second North American run. via 
Canada to Chicago, ssas started. .A South 
■America run to Buenos Aires com- 
menced operations, and the Near East 
was added with flights to Teheran. A 
sales organization was built up that in- 
cluded offices in 32 cities, including 16 
offices abroad. 

During the spring of 1957 flights to 
Zurich and A'icnna will be started and 
tlie two weekly flights to South .Amer- 
ica will be increased to three. Damascus 
and Montevideo will be added to pres- 


Great Britain 

British airlines turned the comer 
into 1957 looking a little more cheer- 
ful than a year ago. British Overseas 
Airunis Corp. lias taken a good step 
forvard from a patchwork assortment 
of planes to a balanced competitive 
nrodem fleet- British European Airways 
—largely through its continued reliance 
on the Viscount-appears to liaic held 
on to its share of the markets, and the 
independent operators, with more vari- 
ables to ju^ic, have added to their 
margins. 

Here arc tlie provisional figures for 
the calendar \-ear 1956, ending Decem- 
ber 31; 

• BOAC: 1,115.642,302 passcngcr-milcs 
flown (up 12.5%), 31.384.973 short ton- 
miles of cargo handled (up 13.5%), 
20,036,376 short ton-miles of mail 
handled (up 9.5%). The oscrall load 
factor was 65.2% (up 1.5%), passenger 
load factor 63.1% (up 2.9%). 

BOAC estimates its total operating 
revenue for calendar 1936 as 5124,939,- 
458; its operating costs. $120,741,434. 
4i% higher than for the 1955 fiscal 

Net surplus is reckoned as the same 
as for Fiscal 1953: 5329,650. 

During the vear, BOAC accepted 
six of the DC-7Cs on order from Doug- 
las. Three more arriied in f;imiary. 
1957. with the 10th and final due on 
April 16. Bristol .Aircraft also deliiered 
six Britannia 102s of a total order of 15, 
with tlircc more slated for Fcbru;iry, 
tour in March, one in -April and one in 
May. The first of IS longer range Bri- 
tannia 312s arc scheduled to be handed 
over in the next few months, the 302 
having Ijccn eliminated entirely from 
the BOAC order. 

Beyond that, in pure jets, de Havil- 
land has promised initial deliveries 
on 19 Comet 4s in 1958; the Boeing 





Complete 

• Coordinated Protection 

for Aircraft Electrical Systems 



Now you can get unrestricted performance of all components in an 
aircraft electrical system — up to the individual maximum safe- 
working capacities of each. This complete Coordinated Protection 
is made possible by the successful development of the new Klixon 
3-phase Inherent Overheat Aircraft Motor Protector. 

This is designed for application to 3-phase, 400 cycle, aircraft 
electric motors - - just as its single phase predecessors have been ap- 
plied so effectively over the years to single phase and D.C. aircraft 
motors. 

With proven single and 3-phase KLIXON Aircraft Circuit Breakers 
for conductor protection, plus KLIXON high altitude hermetically 
sealed thermostats and precision switches, this new protector rounds 
out the KLIXON aircraft products line to make “Complete 
Coordinated Protection" possible in aircraft electrical systems. 
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707s will start their arrival in I960. 

On Feb. 1, the Britannia 102s 
went into service from London to 
Johannesburg, South Africa. On Mar. 
2. the run will be extended to Svdney. 
Australia. 

In April, BOAC begins a new DC- 
7C sers'ice between London and San 
Francisco with one stop at New York. 
At San Francisco, BOAC will link 
with Qantas’ transpacific routes, re- 
sulting in a complete commonwealth 
round-the-world air service. The DC- 
7C began BOAC service on a non-stop 
run to New York on Jan. 1, 

Still under consideration is a plan 
to resume service to South America. 


The Suez fighting and the rupture 
in relations with Egspt means abandon- 
ing. at least temporarily, the Cairo 
and Beirut airports, and .setting up 
facilities in Istanbul. 

• BEA: 79-1,780,818 passenger miles 
flown (up 15.5%); 8.8-10, 455 short ton- 
miles ni cargo handled (up 26.9%); 
3.592.952 short ton-miles of mail han- 
dled (up 2.2%), Tire ovcrali load factor 
was 63.4% (up 0.2%); the passenger 
load factor 69-3% (down 0.1%). BEA 
declined to make any estinrate of reve- 
nue. expenses or surplus/deficit- The 
net surplus for fiscal 1955 was 51,690,- 
119 on a total operating rerenue of 
560,478,583. 



BEA made only two minor additions 
to its fleet during the 1956 calendar 
year: one Viscount 701-A and one dc 
Havilland Heron. Howes-cr, on fan. 7 
the first of the 24 longer range Viscount 
802s was delivered. This will be fol- 
lowed by 14 Viscount 806s in 1958 and 
20 Vanguard 905s in 1959, BEA also 
holds options for ses-en Viscount 801s 
and 12 Viscount 840s. 

Nfissing link in the BEA equipment 
picture is a medium-small jet- Bristol 
Aircraft is known to have offered a 
proposal. Initial BEA order may be 
for as fesv as six jets. 

During 1956. BE.A opened new 
routes to Bergen. Norway and Gothen- 
burg. Sweden. The question of flying 
into Moscow is still unsettled. Delay 
is political, not technical. 

The company suspended scheduled 
services with its five helicopters, putting 
them on a straight charter basis. BEA 
feels that continuing a scheduled serv- 
ice is simpU- too expensive. 

In order to accommodate its new 
Viscounts, BEA has scheduled an $11 
million expansion of its engineering 
base at London Airport. 

This base is now \-alued at about 
S8.4 million. It also acquired a 25% 
share in the Jersey Airlines De\-clop- 
mciit Corporation, Ltd., and reduced 
its holding from 40% to 10% in Ire- 
land’s Aer Lingus. 

As part of this stock reduction agree- 
ment, BEA will start flying to Dublin 
from Lofidon, Nlanchester and Birm- 
ingham in April, 

For the independent air operators, 
the chief complaint is that the govern- 
ment insists on limiting trooping 
contracts to one year. .Arrangement 
doesn't leave much room for equip- 
ment planning. 

In 1956 the independents, on sched- 
uled operations, flew 140.200,000 pas- 
senger miles (up 9.0%); handled 20.- 
740,000 short ton-miles of cargo (up 
71.0%). On non-scheduled services, 
the independents logged 649,593,080 
passenger miles (up 35.9%) and han- 
dled 29,981,000 short ton-miles of cargo 
(up 50.2%). 

There are 21 members of the British 
Independent Air Transport Assn. 
Their estimated total operating revenues 
on scheduled operations were about 
SI 2 million and on non-scheduled oper- 
ations about $28 million. Profit would 
be 2-3%. 

Biggest customer for the indepen- 
dents continued to be the government, 
accounting for 65% of the ton miles 
flown. Scheduled flights accounted for 
25% and civil charter. 10%. 

No direct government subsidies were 
given to an\- of the lines— BOAC, BEA 
or the independents- And at least for 
the time being, talk of merger behvecn 
BOAC and BE.A has subsided. 
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Holland 

KLM Royal Dutch Airlines shenved 
an increase in all ishases of operation 
during 1956, Line has rcccircd no sub- 
sidies since the ssat. except for year 
1949- Firm has paid disidends during 
last few ycare; that for 1955 wjs 6%. 

Total operating re-tnuc of KLM for 
1956 was near 5104 million loci, as 
against about 590.4 iiiillinn in 1955. 
Number of pas.scngers canied last vear 
was 820.000, compiired with 725,000 
the year before, k'reight ton kilometers 
was 63,500,000, an increase of 16,6%, 
and mail ton kilometers was 9,750,000, 
a jump of 7.5%. Passenger kilometers 
was 1.893,000,000, 12.9% ahead of 
1955. 

During 1956 six Lockheed Constella- 
tion L-l049Gs were added to the fleet, 
which now consists of 83 units. 

KLM has following aircraft on order; 
for 1957 delivery, 10 Douglas DC-7Cs 
and 9 Vickers Viscount 803s; for 1958. 
2 Kokker Friendship F-27s; for 1959, 
12 Lockheed Elcctra L-18Ss; tor 1960, 
8 Douglas DC-8s- 

India 

Russian attempts to cash in on In- 
dia's program to lius' modem equipment 
for civilian purposes highlighted the 
Indian aviation picture in 1956. Mos- 
cow’s efforts to sell the Indum .Airlines 
Corporation (lAC) a fleet of Ilyushin 
14s was blocked bv Air India Intcma- 
tional’s (All) Chairman J. R. O. Tata 
on the grounds that Ilyushins w ere un- 
suitable for the tropics. 

Moscow and Delhi did conclude an 
agreement to exchange traffic at fCihiil 
in order to make the rising tourist trade 
between the two capitals inexpensive. 
'Ihis, incidcntallv. has brought l.AC 
and AH— two Indiim st.itc-owncd cor- 
porations— into incongruous competi- 
tion. ,\ direct Delhi-Moscow senate 
still is in the discu.ssion stage in Delhi. 

lAC lias placed orders for 10 Vis- 
counts, scheduled to artive in July, 
while All, which in 1956 received three 
1049-G Super Constellations to aug- 
ment its fleet, now has concluded an 
agreement to place orders for three 
Boeing 707s at an estimated cost of 
.around 525 million. The purchase is 
financed by private loans in the U.S. to 
be supplemented, if ncccssarv, bv the 
World Bank. 

All cxiiccts the Boeings by I960, by 
wliich time India liopes to have a direct 
air link with the U. S. 

Parliament-.irv Estimates Committee 
has questioned l.AC for continuing to 
operate uneconomic routes, altliough 
the 1953 nationalization vvas undertaken 
to make air traffic more "economic." In 
1955-56. l.AC operated 43 scheduled 
routes. On two of tlicse it sustained a 
loss of 70% and on another seven 
a loss of 30%. Consequently, its 1936 
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'‘Ceramo's" construction — thermocoup 
tors and ceramic or inert metol oxid 
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craft requirements- Temperature rotin 
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sponds faster than 18 gage bare-wire 
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“Ceratno" Thermecevpfe Wires mode in Iron-Constantan, Copper- 
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balance sheet records a loss of around 
S2.5 million. 

In 1957, it is expeeted the operating 
deficit will mount to around S4.’ mil- 
lion, attributed by corporation officials 
to increases in tire wage bill, higher 
consumption of miation fuel resulting 
from the operation of more night serv- 
ices and higher maintenance costs. Cur- 
rently, Vikings and Dakotas operate on 
trunfc routes and Herons on feoda 
routes. Hie Vikings arc to be replaced 
by Viscounts this year and the over- 
age Dakota fleet ptogrcssiscly used for 
freight. 

All started new services in 1956 link- 
ing Singapore to Bombay lia Madras, 
Calcutta to Tokyo lia Hong Kong and 
more recently, Boinliay to Sydney, Aus- 
tralia. Operating profits For l'955-56 
dropped to SI 57,000 from S706.650 
the prc'iou.s year. Its pilots and com- 
maiider.s stiil 'arc trained bv Lockheed 
and KLM- 

For the vear 1955-56 All carried 
62,100 passengers. 2,772,000 lb. of 
eargo and 975.000 lb. of mail. I'or the 
same period I.AC carried 500,565 pas- 
sengers. 55,856 tons of eargo and 4,997 
tons of mail. 


Israel 

Operating with a fleet of four Con- 
stellations. El Al, during 1956, linked 
Lod with Athens, Istanbul, Rome, 
Zurich, Vienna, Brussels, Paris, London. 
Nesv York and fohannesburs. 

Company has ordered tlircc long- 
range Bristol Britannia 510s, scheduled 
for deliver) this summer. 

,An important achievement during 
1956 was the resumption of the Jo- 
hannesburg flights. During the critical 
Sinai campaign in Nosember, when 
most airlines discontinued Israel flights, 
El ,A1 demonstrated its importance 
as a vital link with the West and its 
ability to nraintain this link by doubling 
its frequenev to Europe from the usual 
19 to 41 flights in 10 days. 

El .\1 receives no subsidies, but is 
entirely dependent on goi emment loans 
for expansion purposes. Government’s 
decision on future equipment and gen- 
eral poUev will be taken soon when it 
will be decided whether a fourth Britan- 
nia will be purchased. However, it is 
stated that the U. S. flights will not be 
discontinued, 

Italy 

Both LAI and Alitalia. Italy’s major 
airlines, developed considerably in 1956. 
Compared with 1955, L.AI showed 
gains of 5% in mileage flosvn. 18.3% 
For passengers and 14% for mail and 
cargo. .Mitalia showed jump of 20% 
in distance flowai. passengers and ton- 
miles. At the end of 1955 revenue of 
both lines amounted to about 520 mil- 
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lion. Net profit of Alitalia tan to S200,- 
000; that of LAI, 598,000. 

Predictions are that Alitalia will close 
with a profit for 1956; L.M will show- 
loss due to pilots’ strike and loss of 
aircraft in Noicmber-Dccember. Both 
firms were subsidized with 5800,000 
each last year. Indirect aids for 1956-57 
w ill total 56 million. 

During 1956 L.M raised its capital 
from S2.5 to 58 million; Alitalia from 
53.2 to 57 million. Holding of BEA 
and BOAC in .Alitalia fell to 50%; 
holding of TA\'A in L.AI dropped to 
30.9%. 

Both lines htrld equal shares in new 
helicopter line, ELI, along with Fiat. 
Covennnent will grant regular subsidy 
to new line, which is expected to start 
regular sen-ice at the end of 1936. Line 
is expected to utilize S-5Ss in its nation- 
wide service. 

L.AI has on order six Viscounts and 
four Super Star Constellations. Alitalia 
is waiting two Metrrrpolitans. Delivery 
of four DC-7Cs will begin the end of 
this \-car. LAI is considering ordering 
turbdpEops while Alitalia is thinking of 
turbojets of DC-8 pattern. 

Japan 

Japan Air Lines in 1957 will em- 
bark on a 10-year plan aimed at ex- 
panding its present routes to a network 


circling the globe. This spring trans- 
pacific flights will be increased to fise 
weekiv. DC-7 service will begin carlv 
in 1958. During 1959 J.AL’s DC-7C 
fleet will be inctca.scd from four to six; 
during 1960 four DC-8s will be added. 

Bv 1965, line expects to link Tokyo. 
Peking. Moscow. London, New York, 
Los Angeles. Seattle and San Francisco. 
Thirty-fnrcc airplanes will be used. 

Airline presently lias nine DC-4s. 
used domcsticallv; five DC-6Bs, used 
intcrnationallv. I’his vear one DC-4, 
one DC-6B and one 'DC-7C w ill be 
added to the fleet. Three additional 
DC-7Cs will be acquired early in 1958. 

Export-Import Bank will advance to 
Douglas .-Aircraft 57.5 inilliim of the 
513,5 inilliou cost of the four DC-7Cs 
to assist it in the sale. Bank has also 
given Douglas 516.5 nrillion credit to 
facilitate J.AL’s purchase of DC-S jets. 

During 1956 J.AL carried 360.266 pas- 
sengers 255,185,749 p:issenger-miles 
over its domestic and iiitcniational 
routes. Line’s operating revenue was 
SIS.485,332; operating expenses were 
517,082.400. Operating profit was 
51,402.952, Figures cover period from 
October. 1955 through September, 
1936. 

lliis year an airline will be formed 
with mci^er of Japan Helicopter &- Air- 
plane Transport Co. and Far Eastern 
Airlines, two small domestic lines. 


Agreement will be formalized next fall. 
Each company will invest 5835,000. 

Mexico 

Elescn foreign carriers and 21 domes- 
tic lines in 1936 operations in Mexietj 
Trad these results (1955 figures in paren- 
thesis): flew 39,538.939 mi. (37,233,- 
000); 214,230 hr,; (203,751), 81,885 
flights (65,003) and hauled 1,566.259 
passengers (1,305.807) 971,522,328 

ijassengcr-milcs (848.443.363); 7.004,- 
351 lb. of mail (7.435,349). 44.909,245 
lb. of freight and packages (30,052,- 
062). 59.839,300 lb. and air express (56.- 
474.018) and 48,494.004 lb. of bag- 
gage (46,018,148). 

’I'hc 1936 figures are estimates. Air 
h'rance continued to enjoy a monopoly 
between New Y’ork and Mexico Cih-. 

Actovias Guest, legally a Mexican 
coinpanv although owned by United 
States capita! began twice-weekly serv ice 
to Windsor, Oinada. This is in addi- 
tion to its dailv flights to Miami and its 
twice weekiv flights to Panama, 

Compania Mexicans dc Aviacion, the 
latest Mexican carrier, continued trr 
enjev its monopoly of dailv- non-stop 
and daily coach serv ice to Los Angeles. 
CMA. 40% owned by Pan Ameri- 
can World Airways, rrperates also to 
Havana and 27 points in Mexico. 

Aeronaves dc Mexico, about 16% 
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nwncd b\ PanAin, found tourist traffic 
50 heavy on the prize domestic route 
— Afcxico City to Acapulco— that it 
often had to increase its fliglits to 
more than 50 daily, Aeronaves lias 
leased two Constellations from PanAm 
and is negotiating for two Bristol 
BriUnnias. 

CMA has purchased four DC-7Cs 
for March delivery which it will use 
initially on its Los Angeles rmi. 

Philippines 

During 1956 Philippine Air Lines 
advanced development of its main 
feeder line down the archipelago by 
opening sciCral new fields for its Otter 
aircraft. Program calls fur a number 
of collecting points along a southern 
route to Mindanao, using Otters. 

I'or the fiscal year ended June, 1956. 
P.\L's domestic scheduled traffic in- 
cluded 357,639 rc'cnuc passengers car- 
ried, along with 24,725,641 lb. of cargo 
and 869.806 lb. of mail. Rci cnnc pas- 
senger-miles were 69,956,904. 

Scandinavia 

Scandinavian Airlines System's net 
profit after ordinary and supplementary 
depreciation in 1956 totaled just oier 
S2 million for the fiscal veat ended 
Sept. 50. Profit exa'cded that of the 
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previous 12-month period by $400,000. 
N'o subsidies were received. 

Gross revenues totaled $74.2 million, 
including traffic receipts after deduction 
of commissions of S71-5 million, as 
against 564 million and $61.5 million 
icspcctiiely for the previous year. Costs 
rose from $62.4 million to $72.2 mil- 

Produetion capueiK increased from 
241 million ton-kilometers to 275 mil- 
lion ton-kilometers, the number of ton- 
kilometers sold from 124 million to 144 
million. S.AS carried 1.179.000 pas- 
sengers against 931,000 in 1954-55, 
while cargo incrc“.iscd from 10,700 tons 
to 11,600 tons and mail from 4.400 
tons to 4.900 tons. 

-At the end of 1956 the S.AS fleet of 
■lircraft mimbered 8 DC-7Cs, 14 
DC-6Bs, 12 DC-6s, 11 Convair Metro- 
polit.ms, 8 Saab Scandias and 10 DC-3s. 
Of these, all the DC-7Cs and Metro- 
politans were added during 1956, while 
four DC-4s were sold to Britain, France 
and Japan. 

There are six DC-7Cs and five Metro- 
politans on order for delivery in 1957. 
Sei’cn DC-Ss. with option for a further 
tlirce, were ordered in December, 1955, 
at a reported value of about S50 million. 
Deliver is scheduled to begin eativ in 
1960. 

Only new SAS order for aircraft 
placed in 1956 was that for tlie five 
Sletropolitans to be delivered this year. 

On Sept, 1. 1956, line signed an 
S800.000 contract with Link Aviation 
Inc. for a DC-8 jet flight simulator. 
Companv will be the first European air- 
line to get this device. Delivery will 
probably take place in 1959. 

S.AS activities in 1957 will feature 
the opening of its DC-7C Scandinav ia- 
Japan polar route on I'eh. 24. The bi- 
weekly serice, with Anchorage, Alaska, 
as the only intermediate stop on the 
Spitzbergen-geographical North Pole. 
.Aleutians routing, will cut travel time to 
30 hr., compared with 52 for the Mid- 
dle East-India route, using DC-6Bs. 

The onlv major new service started 
by SAS in' 1956 was the Stockholm- 
Riga-Moscovv line, opened on May 9. 
S.AS and .Aeroflot run four weekly flights 

W ith S.AS predominating in sched- 
uled domestic air service, too. little new 
progress is reported for Sweden's small 
air companies, Airtaeo and Svensk 
I'lygtjanst- .As usual, the former was 
mainly engaged in newspaper distribu- 
tion, the latter in towing targets. 

Stockholm's planned new interna- 
tional airport may be located at Ska- 
Edeby. 1 5 mi. west of downtown Stock- 
holm. Requiring direct investments of 
S34.6 million, airport could be enlarged 
to accommodate DC-8 jet airliners earlv 
in 1960. 
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Synthetic fabric jacket and silicone 
tube retain temperatures from 
upstream to downstream end 


South Africa 

In 1956 South African Airways put 
into service on the Johannesburg-Lon- 
don route three DC-7Bs. The state- 
owned airline, which receives no sub- 
sidy, had 1956 operating revenues 
totaling S18 million. Operating ex- 
penses were about S15 million. Profit 
came to S3 million. 

Traffic was as follows: passeiiect- 
miles, 213.036,476; ton-miles, 2.214,- 
230 (cargo) and 2,872.004 (mail). 
SAA operated at 60% loading- Passen- 
ger traffic increased bv 16.5% compared 
with 1955. 

Spain 

Spain’s two government controlled 
airlines, Aviaco and Iberia, have been 
joined bv a third line, Trabajos Acrcos 
y Enlaces S.A. (TAE), a domestic feeder 
airline which will begin operations in 
M,iTch. 1957. 

Aviaco, which flics domestic and in- 
ternational routes, handled 226,104 
passengers in 1956. Cargo totaled 804,- 
396 kg.; mail, 881.123 kg. Fleet con- 
sists of six Bristols and seven Languc- 
docs, used domestic-ally. Line lias eight 
de Havilkmd Herons on order. 

In 1956 Iberia reported 24,1 16 flights 
tarrying 591.000 passengers. There 
were 612 transatlantic flights wrrying 
7,322 passengers. Operating revenues 
were 5630,411; operating expenses 
$356,801; profits. $73,610. Figures arc 
for first 11 months of 1956. 

Iberia's fleet consists of 15 DC-3s, 6 
DC-4s and 3 Super Constellatinns. On 
order for 1937 delivery arc two Super-C 
Constellations, and five Convair 440 
Metropolitans- Iberia is subsidized by 
the government, through In.stituto 
Nacional dc Indostrias. 

TAE will begin schedules witli initial 
fleet of eight aircraft; five Twin Pioneer 
16-passengcr airpLincs manufactured by 
Scottish .Aviation Co., Ltd., and three 
12-passenger Presidents produced by 
Hunting Pcrcival Co. Ltd. Future plans 
include foreign sclicdules to Biarritz, 
Paris, London and Lisbon. 

Switzerland 

Swissair Transport Companv, Ltd., 
showed an upswing in all categories of 
air traffic during 1956. TonsAm, 
passengers utilized was' 45,914,628 as 
compared with 38,380.953 the previous 
year. TonsAm. cargo utilized was 11,- 
852,095, as against 9,077.013 in the 
prei'ious year. 

Company’s 1955 profit was S367.600. 
Share capital was increased in 1935 
from $3,263,400 to -S9.790.000. 

Swissair has on order three Douglas 
DC2-8s; two for 1960 deliverv, the third 
for 1961. 

P'lrm also is testing Scottisli Aviation 
Ltd. Twin Pioneer for its short-haul 
domestic runs. 


Made in continuous lengths up to 50', 
this new Quaker hose easily withstands 
temperatures as high as 4-450'f; as low 
as-80“F. 

As the above diagram shows, the hose 
keeps heat loss— and therefore energy loss 
— to a minimum. (Comparable outside 
temperature of ordinary hot ait ducting 
material, such as stainless steel, would be 
about 400’ F.). Both the silicone tube and 
the synthetic fabric jacket of Quaker’s new 
hose hold the heat! 

Other advantages? The hose is light- 


weight and fully flexible. And it resists 
abrasion. 

Available in either single or double 
jacket, the hose comes in 1" to 4" I.D.'a. 
Sizes l”and 1V4"I.D, can be made in 30' 
continuous lengths; Irt" to4"I.D. in 50' 

and shank hose couplings. 

Want mote ioformatioo ? Write to; 
H. K. PorterCompany.lnc. QuaterRabber 
Dhisiim, PhiUdelfhia 24, Pa. or Quaker 
Pioneer Rubber Difiikm, Pillsburg, Cal. 


HKP> 


QUAKER RUBBER DIVISION 
QUAKER PIONEER RUBBER DIVISION 

H. K. PORTER COMPANY, INC. 
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SEARINGS 




AIRCRAFT TURBINE 
BALL BEARINGS... 
ENGINEERED FOR 
PLUS PERFORMANCE 


Dependability of performance! That’s the keynote 
of New Departure’s specialized ball bearings for 
fast, high-flying jets! 

Leading production jet engines contain the evidence! 
They use split inner ring turbine mainshaft bearings 
(size range below)— an out-ahead development of 
New Deiwture’s Aircraft Bearing Researeh Pro- 
gram. This advance in bearings combines simplified 
maintenance and assembly with high load-carrying 
ability at high speeds and temperatures. 

New Departure also manufactures aircraft ball 
bearings for refrigeration turbines, alternator-drive 
turbines, high-temperature fuel pumps, turbine- 
driven air compressors, and small gas turbines— all 
backed by New Departure’s research and precision 
manufacturing. 

Use the coupon below for further information about 
New Departure ball bearings for today's jet air- 
craft . . . and what New Departure has in develop- 
ment for tomorrow. 


NEW DEPARTURE • 6ENERAI MOTORS CORPORATfON 

SRISTOL, CONNECTICUT 

ATT: DEPARTMENT R 

PlesM forward me « copy of your latest folder 

on aircraft turbine bell bearings. 


SEE "WIDE WIDE WORLD" SUNDAYS-N8C-TV 


B * I- I- BEARINGS MAKE GOOD PRODUCTS BETTER 


NEW DEPARTURE 


DIVISION OF GENERAL MOTORS 


BRISTOL; CONN. 
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Facilities Multiply to Test Supersonic 


Bv I. S. Blitz. Ii. 

Aeiodvnaniie heating and supersonic stability problems are barriers to 
increasing flight speeds bevond those of todav's operational aircraft: for this 
reason, research and development continues to concentrate hcaiilv on these 

Alreadv broad, the research pre^m is expanding and now includes 
studies to provide explanation of basic hypersonic and snptracrcxlyiianric 
phenomena, 

Ability to stabilize (both statically and dynamically about three axes) long, 
narrow, and dense bodies supported bi' easily stalled lo« aspect ratio lifting sur- 
faces, from sea level to 70,001) ft. at speeds from 100 mph. to Mach 2, must 
still be classified as an art. 

It is an art that aerodynamicists ha\c mastered only with the aid of 
avionics which prosides the rapid control response nccessan' to overcome 
unstable motions almost before thev originate. Such control is bevond the 
capability of any human pilot. 



Like all problems requiring primarily 
empirical answers, its solution requires 
continuous testing. 

This search for stable configurations 
will continue to produce strange, cut-up 
wing planforms. tri-form tails, ventral 
surfaces, droop snoots, and other yet 
unnamed configurations. 

Aerodynamic Heating 

One of the most serious problems re- 
stricting higher speeds in manned air- 
craft as well as design of a workable in- 
tercontinental ballistic missile is the 
high surface tempernturc generated 
around Mach 1 and abrn c, 

Military aircraft in the next five or 
six years will presumably reach these 
speeds 50 designers today are trying to 
find efficient means of keeping surface 
temperatures low enough to insure 
stmctural dependability. With its vastly 
greater speed, the ICBM has the prob- 
lem of suniving re-entry to the atmos- 
phere to get its warhead to the target 

l^'irst solution for aircraft is increasing 
the skin thickness and raising the ther- 
mal capacity of the structure. This will 
lower equilibrium temperatures at 
speeds when heating becomes serious. 
Elaborate Studies 

Howcier. it will prnb.ibly not be sat- 
isf.rctory above Mach s, 'Hie govern- 
ment is financing elaborate studies to 
determine the feasibility of cooling bv: 

• Coating outer skiu with materials 
which melt at structurally safe temper- 
atures thereby keeping the skin at tficir 
melting temperature. 

• Insulating outer stnictiire with mate- 
rial of low thermal conductivity and us- 
ing an intemal cooling agent. 

• Transpiration of gas llirougli porous 
skill to lower the temperature of the 
boundary layer. 

• Heat reflection from ihc skin. The 
problem is far from solved, hut scien- 
tific opinion is that a workable svstem 
is possible. 

Drag Reduction Bonus 

Complicating the role of the struc- 
tures test engineer and his equipment is 
the allied problem of testing at elevated 
temperatures so as to define the t.irgefs 
for the cooling system. 

One beneficial byproduct of an ade- 
quate skin cooling svstem will be a drag 
reducrion of possibly 25% at Mach 3. 
This would result from the cooling of 
the boundary layer, winch would delay 
transition and reduce the skin friction 
drag. 

Delivering an adequate mass of aii 
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Hurdles 

at high pressure to the compressor face 
of the turbojet engines which propel 
today’s supersonic craft is another 
largely empirical matter. Os'Cr 100 con- 
figurations of engine inlet ducts, for 
example, were tested for one of the 
Century Series fighters now flying. 
Many private fimis and governmental 
facilities are engaged in these im'cstiga- 
tions. and reliaSlc variable geometry in- 
lets arc now feasible to maintain engine 
efficiency and thrust with s'arying Nlach 
number and siiock waic patterns. 

Eacli nesv aircraft presents its own pe- 
culiar problems, but sound basic de- 
sign data has been made available from 
the research of the last few years. 

New Research Areas 

Study of hypersonic flow— the last 
largely unknown regime of aerodynamics 
—and' supetacrodynamics (science of 
low density flow), in which a veliicle 
travels in a medium of isolated mole- 
cules rather than a gas continuum, are 
receiving a major research effort under 
the impetus of the missile programs. 
New test apparatus is vital to this re- 
search, for theorv in these fields is open 
to argument and far from rigid. Basic 
data necessary for competent design is 
largely unavailable. 

Hypersonic flow may be compared to 
transonic, in that these ate the only two 
speed ranges in aerodynamics in which 
the gas flow- equations are non-linear. 
Thus mote than usual reliance must be 
placed on test data. 

Supcraerndinamics involves a com- 
pletely different type of flow. The bound- 
ary layer of static air on the body surface 
ceases to exist, and the distance between 
air molecules is a large percentage of 
the vehicle length and may even exceed 
it. Predicting stability and performance 
of a vehicle in this type of flight is 
enormously complicated and no veri- 
fied theorv exists for it. 






STEEL MODEL (top, before test), in simulated 4,^00 mph. flight at 50,000 it., begins to 
glow at wing coots and nose (center), after ,9 see. cunning time, reaches incandescence 
and begins to erode away after 4 sec. (lower). 


Hypersonic Facilities 

Hypersonic investigation is more ad- 
vanced. New government and private 
test facilities applicable to this regime 
become operational almost monthly. 
Heating studies ate the primary purpose 
of most of the testing, but ingenious 
means are now being used to obtain 
force and pressure data from tim models 
(approximately 1 in. diameter) in inter- 
mittent tunnels which can maintain 
test conditions for only a millisecond 
or so. Existing and proposed test appa- 

• Shock tube, a long tube through 
which high pressure air is suddenly- 


forced, creating a shock wave. The air 
ahead of this riiock wave is compressed 
and heated to temperatures approach- 
ing 15,0001-'. Final temperature is pro- 
portional to the length of the tube. 

• Shock tunnel, which produces more 
stable test conditions for longer periods. 
It is a shock tube or other dciiec capa- 
ble of producing a high energy shock 
w ith a supersonic nozzle between it and 
the test section. The nozzle expands 
the gas, lowering its temperature, and 


consequently the speed of sound which 
allows higher test Mach numbers for 
an installation of given power. Most ad- 
lanced tunnel of this ty pe, being built 
at the Cornell Aeronautical Laboratorv, 
w-ill allow- testing at approximatcly 
9.000F for 15 see. periods. 

It utilizes a number of shock tubes 
to maintain flow- conditions for this 
Ici^th of time. 

• Pro-flight models. Being much larger 
than w-ind tunnel models for a given 
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INPtCATOR UOHTS 




H€TH€iUmTOM 


T066LC SWITCHES 


POSITION LIGHT 
FLASHERS 

. . . precision mclor<tfrlveR 
types for oil oircroll. 


STICK GRIP 
ASSEMSL1ES 
, . . provide Snperllp < 
Ing funcllens. 


1200 Elmwsed Avenue, Sharon Hill, Pennsylvania 
LVerf CoGsf Orvisrpn: El Segundo, Californio 


LIGHTS 


H€TH£1UNGT0N 


Uses Where One Failure is One Too Many! 
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When you take gas turbines out 
of the lab and put them into the air... 



The New 

LYCOMING T-53 

weighs 75 pounds less 
than any otherAengine 
of comparable h.p. for 
turbo-prop applications! 

For the rapidly expanding field of STOL and 
VTOL aircraft, the new Lycoming T-53 
offers a more challenging potential than any 
turboshaft engine ever developed in the 
“small-power package” range. 

Developed under the sponsorship of the 
U. S. Army and the U. S. Air Force, the T-53 
has already been selected to power the 
Army’s newest Utility 'Copter (Bell XH-40). 
Bell and Kaman have made their initial 
flights with Lycoming T-53 turbines. Even 
now the T-53 is being installed in boats, 
and stationary power plants are under 
consideration. Yet it is in the field of turbo- 
prop applications that the T-53 might very 
well offer its most exciting possibilities. 

Beady to take to the air, the complete 
turbo-prop weighs only 460 Ihs. and delivers 
960 h.p. from a compact 47.6 length x 23-in. 
diameter. Using a variety of fuels including 
automotive and aviation types, gasoline 
and JP-4, it operates at a low 0.655 lbs. per 
e.s.h.p. per hr. consumption. Rugged 
design features and unprecedented ease 
of maintenance guarantee safe operation 
and long life. 

Available with front-end or rear-end 
power take-off or simultaneous power 
extraction at both ends, Lycoming’s T-53 
may solve the turbo-prop problems 
you’re facing right now! 

Phone, wire or write for turbine information to 
Lycoming Division, ArcoManufaeturing Corp., 
550 So. Main St., Stratford, Conn. 
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speed range, they may be more reliably 
instrumented and scale effects arc helJ 
at a more realistic lc\cl. 

Complete models of missiles and 
manned aircraft yield good dvnamic re- 
sponse data as 'veil as static derivatives. 
They are used extensively for basic ts pc 
studies of heat transfer in which no 
specific configuration is under consideta- 

The models are almost always 
brought to test velocity by reliable 
solid propellant rockets in as many as 
four stages- 

Procedurcs vary from firing all rockets 
on tbc ascending portion of tire vehicles 
trajectory, to firing some stages on the 
descending log to obtain ballistic missile 
re-entrancc vclocitv in dense air. Once 
the only source of hypersonic and aero- 
dynamic heating data, they arc still a 
valuable tool esen though the more con- 
stant test conditions of the hypersonic 
tunnel are now available. 

• Mais accelerators. Tliesc pro|Kl ex- 
tremely small models down a prepared 
range where their flight is monitored by 
saisitive timing apparatus and observed 
by ultra high speed ennoras. Of several 
possible propulsion mctliods. the onlv 
one in actual use is tlic light gas gun. 
Using compressed gas instead of powder 
as a propellant, these guns bas e a maxi- 
mum attainable \elocitv of approxi- 
mately 10,000 mpli. 

Proposed improsements nill raise ve- 
locity to 16.000 njph. Tire cnomious 
heat energy of a high-current electric 
arc discharged in an atmosphere of 
helium will raise the possible tnt veloci- 
ties to about 30,000 inpli. Another ap- 
proach is to use a linear electromagnetic 
accelerator. 

Electric Coil 

The final method under active con- 
sideration is use of the tremendous 
bursting energy of an electric coil when 
a high current is suddenly applied. Prin- 
cipal drawback of this type of testing is 
its limit of model size to } in. diameter. 
Correlation with other types of data 
will be difficult. However, an attractive 
feature is tliat the cost per data point 
will be as small as the models, relative 
to other testing methods. 

\Vind tunnel versatility lias also been 
increased using mass accelerators. 

Powder charge guns are used to 
fire rnodels upstream through the test 
section of wind tunnels to greativ in- 
crease their range of testing vclocities- 

Expansion of supctaerodsnamic 
knowledge is certain to lag veats be- 
hind hypersonic information- There is 
only one tunnel in the United States 
(University of California at Berkeley) 
capable of acating a high lelocitv 
stream of separated air molecules. Con- 
sequently ballistic missile engineers 
who must accurately predict trajectories 
which reach altitudes of sci’cral hun- 


dred miles face a situation similar to one 
several years back when slotted throat, 
transonic wind tunnels were not avail- 
able. Acrodx-namicists then had to com- 
plete aitcraft designs without reliable 
iiifomiation concerning that speed 

No Comparisons 

Even wlicn using the California tun- 
nel. missile men have no strong thcori’ 
or other test data witli wliich to com- 
pare their results. Thetefote, there is 
no easy way to decide on the proper 
method for reducing their test informa- 
tion to usable coefficient form. 

All three U-S- serx'ices ate finaneing 
des’clopment projects of satious types 


of r ertical lift machines. This is deemed 
iieecssan’ to provide combat forces willi 
the rapid tactical transport and ait sup- 
])Ort required in atomic w-arfate where 
prepatea airfields will be primary targets. 

These diversified projects may be 
classified in three groups: helicopters 
and semi-helicopters which utilize rotors 
and ha'C limited cniisc speeds; tail-sit- 
ters which obtain their lift from conven- 
tional propellers or turbojet thrust and 
have high-speed potential, and finally 
multiflappcd and tilting-wing aircraft 
which land with their fuselages in a 
horizontal po.sition and mas- also func- 
tion as conventional aircraft. 

Some dcsclopniciit engineers hcliesc 
STOL should be bypassed and full 
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FASTENER PROBLEM 



Strong, self-locking threads 
for tapped holes in soft metals 


Tapped holes in soft metals have long presented problems to aircraft mamifac- 
tuiers. Threads wear rapidlv, are easily damaged and are susceptible to stripping. 
Bushings made of harder alloys area partial solution. Such inserts, however, have 
a tendency to shake loose under vibration, or to back out when the bolt is re- 
moved. The only alternative is to position them with a secondary fastening device 
such ns a key or a "Dutchman” pin which then presents a difficult and costly 
service problem. In cooperation with aircraft and aircraft engine builders, ESNA 
has developed a new bushing design which eliminates these problems. Type 2424 
bushings are self-locking externally and internally. They provide a one-piece, 
vibration-proof steel threaded insert that develops AN tensile loads, is dependably 
self-retaining, yet can be readily removed with simple tools. 

Easily inserted in an NC-2 tapped hole, using simple tools, the type 2424 bush- 
ings are locked in place by the interference action of the patented lirk-Thred sys- 
tem, which reforms the socket thread to the equivalent of a perfect selective fit. 

The internally-threaded sections use one of two thoroughly-proven ESNA self- 
locking devices. For temperatures up to 250° F., the new busfiing is available with 
the famous red nylon locking collar. For service between 250° and 550° F., it 
comes equipped with the alfmetnl LH lucking device that has been tested on 
many types of ESNA high temperature lock- 
nuts. Both bushings are available in sizes 
# 10 through X" and the locking devices pro- 
vide performance and reusability per Speci- 
fication AN-N-5b and AN-N-lOa. 

Type 2424 bushings can be installed in any 
material whose hardness is less than 25 Rock- 
well C, including aluminum, magnesium, plas- 
tic and mild .ste^ castings. Simplified installa- 
tion and field maintenance techniques save 
costs. And because Lok-Thred method of ex- 
ternal locking creates less hoop stress in the 
base of the casting, edge distance or boss size 
is reduced . . . with resulting weight s.avings. 
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effort concentrated on VTOL which 
is the ultimate goal. However, the 
,Arim w-ants a VTOL craft th.it will be 
capable of S TOL in a 100% VTOL 
(uciload condition. This stems from 
its belief that adequate power to insure 
high capacity VTOL aircraft will not 
be available for some years. 

Adequate Power 

Heart of an\- VI OL or S TOL devel- 
opment is adequate power. I’hus, a 
large percentage of the funds allocated 
is being spent dcs'cloping high power, 
low weight per hp. turboprop engines. 
Contracts have been let abroad as svell 
as in the U.S. 

New Lycoming and General Electric 
light turboprops of 1,000-2,000 eshp. 
have pros’ided sufficient power for cur- 
rent experimental rfpes. 

Boundan- hner control, necessarv for 
S'l'OL operation, has readied the flight 
test stage with many U.S. aircraft 
manufacturers. Some operational planes 
arc equipped with it. although they are 
still has’ing problems. Main trouble 
tenters are the high-pressute nozzles in 
blowing systems and the porous skins 
of suction tspes. I’herc still has been 
no general agreement as to the best 
h'pc of BLC. Blowing requires more 
pos'cr, but increases lift coefficient 
more than suction. Blowing at the lead- 
ing edge slat has recently been found 
to improve maximum lift coefficient by 
mote than .5. 

This indicates that high lift coeffi- 
cients mav be maintained at very large 
angles of attack, resulting in a virtually 
unstallabic wing. 

Noise Solutions Sought 

Use of large jet engines and the 
grasitation of people toward military 
and cis’il airports is bringing increasingly 
violent complaints against noise. 

Boeing’s 707 equipped with derated 
J57 engines, for example, will base a 
noise Icixl at take-off power of 130 de- 
cibels at 900 ft., a 20 decibel increase 
mcr the DC-7. 

Reduction of 707 noise to the DC-7 
level can be accomplished by creating 
a more gradual I’cloeiri' gradient be- 
tween the higli energy air of the jet ex- 
haust and the nearly static surrounding 

A thrust loss of 2-3% will result 
using present designs for accomplish- 
ing noise reduction. While the airlines 
arc willing to accept this penalty in 
deference to customer and communitv 
relations, the Air Force is not. USAF 
iiatiiraily apposes am thing which will 
restrict maximum takeoff weights. 

Noise also can damage structure. Jet 
exhaust loaded near fuselage or over 
the wing has led to failure. Suppressors 
are being designed to reduce sound en- 
ergv in the critical lower frequencies— 
15(3 to 1,200 cps. 
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DRIFT COMPENSATION 


ASCOP'^lJe^ SAMPLING SWITCHES 


The needle-nosed X-7 is playing a ma- 
jor role in the development of power- 
ful new engines for Air Research & 
Development Command ramjet mis- 
siles. ASCOP high speed rotary 
sampling switches are employed in 
this "flying laboratory" to provide de- 
tailed information on fliffAt attitude, 
supersonic airspeed, temperature and 
stress. As many as 100 measurements 
of aerodynamic behavior are provided 
by ASCOP Switches for transmitting 
to ground stations where the vital sta- 
tistics are analyzed to contribute to 
better ramjet performance. ASCOP is 
the leading manufacturer of rotary 
sampling switches and has over 200 
standard models for use in telemeter- 
ing, drift compensation, thermocouple 
sampling, radar display and countless 
other applications. Write for complete 
details. 


APPLIED SCIENCE CORPORATION OF PRINCETON 
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SPECIFICATIONS 


NEW FROM ASCOP 

LOW LEVEL PW MULTICODERS 

Open a Whole New Field 
of Mobile Instrumentafion I 


^Announcing o NEW tine of 

SUPERSENSITIVE PW AIRBORNE EQUIPMENT 

ForlRemele Measurement, Recording, Transmission 


The ni|w ASCOP D Series PW Multicoders provide, for 
the firdt time, supersensitive, low-level remote measure- 
ment of data from airborne vehicles. The extremely high 
input seWtivity, fast sampling rate, and wide selection of 
data channels (up to 88) of these new Multicoders ... to- 
gether with their critical accuracy, ultra-high altitude 
pressurizatftm, and rugged design . . . suit them ideally to 
today’s most Important testing and prototype applications 
involving recov.ery and repeat use. 

Pre^cfes A Compfele Dolo Sytfem 

The new ASCOP ^ulticoder. combined with ASCOP M 
Series Ground StatioD Equipment and suitable trans- 
mission or recording equipment, constitutes e complete 
data handling system thktis easy to operate, flexible in 
application and provides simplified real time reduction. 
ASCOP also produces a complete line of PW Data Sys- 
tems and equipment, Telemeteriftg;»ts and High and Low 
Speed Rotary Sampling SwitcheaS^Contact ASCOP 
garding your present program today. 


APPLIED SCIENCE CORP. OF PRINCETON 
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ALTERNATE WING STRUCTURES for supersonic aircraft exposed to high heat rates include litconcl-X structure (left) with 0.1-in, skin 
suppo^ by corrugated spar nebs at close intervals and truss-type ribs; and (tight) i to 4-in. magnesium backed by aluminum alloy webs 


High Speed Structures Keyed to Materials 


By Irving Stone 

Structures for high speed aircraft and missiles are closely keyed to basic 
design and the critical variable of materials in relation to high temperatures. 

One major question is how extensively titanium alloy is going to fit 
changing structural requirements. It is vigorously advanced by some airframe 
builders, not particularly stressed by others. 


-- .— most active proponents 

of titanium alloy structures is Boeing 
Aiqrlauc Co. Its designers foresee a 
distinct role for the material in aircraft 
where structural temperatures may 
teach at least 800F. With future de- 
velopment, it may become competitive 
with steel for even liigher temperature 
applications. 

Boeing is considering titanium alloys 
not only for future large supersonic air- 
craft designs but for subsonic applica- 
tions as well. Reason: minimum air- 
frame weight gives maximum range 
or maximum payload for a given range. 
For the type of aircraft Boeing is con- 
sidering— large bombers and transports 
—these factors are of prime importance. 


Use of heat-treated 6A1-4V titanium 
alloy instead of a typical high-strength 
type lieat-trcatcd steel such as Type 422 
will result in a 30% saving in airframe 
weight, Boeing engineers estimate. This 
will provide a 15% increase in radius 
or a payload increase of approximately 
30% of the structural weight with no 
loss in range. 

Related to 7178-T6 aluminum alloy, 
savings in weight and improvement in 
performance would still result. 

These advantages are possible. Boeing 
engineers say. because of the superior 
strength/w-cight ratio of heat-treated 
6A1-4V titanium alloy. The material 
also has good creep cliaracteristics at 
temperatures up to about 800F, and 



CURVED HONEYCOMB sandwich panel developed by Boeing Manufacturing Research Div. 
rising ,032-in. 6A1-4V plus titanium alloy sheet and 17.7PH stainless steel core. 


good notch sensitivih', fatigue resistance 
and corrosion resistance. 

Boeing’s projected use of 6A1-4V 
stems from a wealth of design studies 
involving about 300,000 combinations 
of various materials, gages, methods of 
stabilization, and temperatures, etc., 
supported by structural tests on panels 
embodying the mote feasible character- 


Oesign Challenge 

Most serious challenge to the designer 
in the use of a material such as heat- 
treated 6A1-4V is to design structural 
components which will provide stability 
for very thin high strength sheet. A 
large percentage of the external surface 
of the aircraft will use this stabilized 
thin-gage construction. 

One approach is the use of titanium 
alloy or steel honcvcomb core. Corru- 
gations or waffles spbtwelded to the thin 
surface sheet is another. 

Thinner sheet- gages down to .005 
in- in 36-in. widths could find ap- 
plication in thin-skin stabilized struc- 
tures, say Boeing designers. 

With the Air Force, Booing has 
sponsored development programs witli 
various titanium producers to supplv 
licat-trcatcd mill products, now onlv 
available in experimental quantities. 
As a result, availability of commercial 
quantities of titanium allovs in the 
range of 150,000 to 170,000 psi. ulti- 
mate tensile strength is expected to be 
available soon. 

Heat-treated 6A1-4V materia! with 
which Boeing is now working develops 

150.000 psi. minimum tensile strengA, 
a value expected to be boosted to 

170.000 psi. with additional heat-treat 
experience and refinement. 

Other developments expected which 
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TITANIUM ALLOY parts (left) being welded at Boeing in inert-gas-filled plastic cliaiiibcr; method is used for snioll configiimtions. Sup- 
porting fivtnna (right) used at Boeing for 6.\1-4V titanhim were cspceinlly designed to iiiiiiimize distortion. 


will boost use of titanium alloy arc 
improved gage tolerance to permit 
production of more uniform quality 
formed parts and closer weight control, 
longer and wider sheets to lighten struc- 
tures by reducing number of joints and 
improved flatness to provide greater 
acrodvTianiic sinootimcss and facilibitc 
manufacture of sandwich construction. 
Vital Factor 

Available 6A1-4V sheet meets stain- 
less steel speeifieation limits in accord- 
ance with AMS 2242A, but Boeing de- 
signers would like to see tlic material 
developed to meet aluminum alloy 
spccifications- 

Vital factor underlying the general 


introduction of titanium alloys for air- 
craft and missile structures is the resolu- 
tion of mamifactHring difficulties. The 
material will have to be handled 
routine);' by shop processes translating 
designs into strvictural hardware. 
Boeing’s Manufacturing Research Sec- 
tion is studying forming, machining. 
he.it treating and welding. 

lire nratcrial cannot be formed to all 
iuirm.ll configurations at room tempera- 
ture. -At elevated temperature four basic 
problems are introduced: one is to 
raise the material to 1,000-1,5001'' range 
teinperdture, second problem is to raise 
tooling to temperature and maintain it 
during forming, third is maintaining 
aircraft tolerances during high heat 


forming so tluit warpage is not excessive 
upon cooling, and fourth is to protect 
the metal from absorbing gas coit- 
tamiiiants at high tenii>craturc. 

Hot Forming 

Using clcctric-al heat, the part blank, 
die. or both may be heated. Tlic part 
may be used as a resistance element, 
induction beating also is being studied. 
Internal electrical heating elements 
mav be used in tlic die. 

Gas heat may be applied to the die 
by internal burners. Part may be heated 
over a gas flame. 'I'orcli licatiiig docs 
not provide eonsistCiUly uniform tem- 
pera turc- 

l’'urnacc heat has been applied in the 
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lower temperature ranges around 
1,000F. Disiidvantagcs arc heat loss in 
transfer of pjirt to forming niacliinc 
and occasional need for reheating [lur- 
ing forming cvclc. An advantage in 
contrast with electrical and gas lieating 
is tliat the part is heated at the area of 
forming, promoting closer control of 
temperature, more cfBcicnt forming. 
Tolerance Control 

Control of part tolerances during and 
after forming depends on die design and 
use of tools, and lialding fixtures in tlic 
aging operation of the heat-treat cvcle. 

Boeing has developed ceramics for 
successful elimination of galling during 
forming. In addition to serving as a 
lubricant, the ceramic prevents scale 
formation on the surface of the part. 

Heat treat is required for optimum 
physital characteristics of the 6AMV 
titanium allov. I'irst stage is solution 
heat treat, in which the material is 
heated to 1.700F for 30 min., followed 
by a water quench. This is done to 
parts which are not formed, as well as 
those to be formed. 

Second stage, the age liarclening 
treatment, is done for four hours at 
l.OOOF. Parts get this treatment after 
forming. .A protective coating of sili- 
conc-basc aluminum paint prevents gase- 
ous embrittlement and scale fomiation. 

In welding, both fusion and resistance 
techniques have been developed to the 
point where manufacturing criteria has 
been established for economical pro- 
duction of 6AI-4V parts despite rela- 
tively closer control required. 

For fusion welding, methods used 
for stainless steel have been refined. 
Cleaning of the alloy has been mote 
critical; closer control of the inert gas 
rate of flow, quality and degree of cover- 
age is required. In one approach a 
plastic bag contains the part and tite 
protective abnosphcrc. 

For resistance welding, standard 
equipment can be used but closer con- 


trol of all welding variables is required. 
Iliglicr and consistent weld .shear 
vtrctigth can be obtained by minimizing 
surface conbmiination. 

Ill the relatively difficult field of 
titanium alloy machining, Boeing has 
ap|)licd basic research data, obtained un- 
der Ait Force contracts vvitli industry, 
to its specific problems in cutter re- 
search relating to titanium alloy smear- 
ing tendencies, unusual chip formation 
and low thcnnal conductivitv of the 
matctial. Practical solutions have been 
developed for cutter geometry and ma- 
terial quality, and control of tool grind- 
ing practices. 

NIachine practices for typical steel 
and [iluminum alloy parts have been 
evaluated on corresponding 6,Al-dV con- 
figurations. It was found that machines 
used for cutting steel were adequate 
for titanium alloys. Those specifically 
designed for aluiiiinuni alloy, such as 
s|xir mills, skin mills, and routers, rc- 
tpiircd modification, generally, in speed, 
power and rigidity. Indications are that 
assembly drilling will require more rigid 
tooling and slower sjieed power feeds. 

In the overall machining field, equip- 
ment modification, fixture and tooling 
icquirements. operator techniques, op- 
tiimiiii coolants and Icibticants, arc still 
being studied to establish ptoccdutes. 
Dissent on Titanium 

.Another prominent design group 
believes that use of improved aluminum 
alloys will delay extensive use of titan- 
ium alloys. New aluminum alloys ap- 
pear to be applicable to aircraft oper- 
ating at about Macli 3. these designers 
sav. Example cited is .Alcoa’s recently 
introduced X22IO-T6, which could be 
used for skin temperatures up to aiwut 
500F'. It is likelv tlraf the next genera- 
tion of fighters or supersonic bombers 
miglit make extensive use of such a 
material. 

•Another reason advanced for re- 
tention of aluminum alloy is that 


operational aircraft will not be flying 
at sustained Macli 5 speed in the im- 
mediate future because povverplants 
with reasonable fuel eonsum|)tion will 
not be aviiiLible. 

Not For Missiles 

Some missile men haven’t included 
titanium alloys in their plans. 

One prominent organization design- 
ing and building missiles lias not used 
titanium primarily because of tlic rein- 
tivciv high cost of the material, p;irticu- 
larlv since a missile is pretty much a 
oiic-shot article. 

In the temperature region wlicrc 
titanium alloy would normally be usexi, 
.steel lias been employed, this coinpiiny 
siivs. even though a smail weight |)cnalty 
has been involved. By the time titanium 
allovs come down to a comi>ctitivc 
price, it adds, the material no longer 
will meet tlic temperature requirements 
tor missiles and tlie use of steel or some 
other higher tcm|)erattire material will 
be mandatory. 

In addition to high cost, procure- 
ment and fabrication difficulties have 
discouraged the use of lihmium alhiys 
in missiles, claim engineers of another 
top missile activity. "If it were tlic 
on"lv material that had the required 
properties, vve would bend over back- 
wards to use it." thev decLirc. Instead 
of using titanium alloy for its structural 
efficiency at tcmixTaturcs in the 600- 
900F range (structural temperature as 
distinguished from boundary layer 
temperature), thew say Types 321, 347 
and 400 stainless steels and 4130 steel 
arc being used. 

An alternate approach is to use 
magnesium or aliimimmi alloys in gages 
tliick enough to act us a heat sink, so 
that the temperature of the load-carry- 
ing material docs not reach the tem- 
perature of the boundary layer- Thick- 
ness required for tlicsc materials should 
not introduce additional weight in com- 
parison with tlic heavier, higher-tem- 
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IJtraturc materials for wliicli tlicy are 
substiUited. 

In one cimipiirative study for a liigli- 
speed liigh-tcm|jerutnrc test vehicle, a 
J- to 1-iii. niagnesiuni skin backed by 
•duininum alloy truss-type S[)ars and 
libs, was about 20'f lighter than an 
Inconcl-X stiiicture using 0.1-in. skin 
.supported bv eomigated spar webs, 
closely spaced, and Iross-tvpc ribs, lire 
magiicsiiini-aUnnimim structure also 
would simplify design and nianufactur- 
ing. 

Generally, in the 900-1.2001' tem- 
perature r.mge. priniaiy structuial m.i- 
terial of the stainless steel types, niekcl- 
Ixisc alloys and cobalt-base allovs, etc., 
•ippear attractive, missile designers 
claim, 'llicse materials appear appli- 
cable for the immediate future, since 
reports arc that for the period 1957- 
1960 most airborne missiles are init 
being designed structurally to with- 
stand steady-state teinperatnres at 
speeds as high as Macb 4 to 5 (1,100 to 
1,80010, but for a relatively short struc- 
tural life, at temperatures nbicb caiv 
,ipproiich 1,0001''. 

In the picture are thrust-borne 
(ballistic) missiles which can develop 
structural temperatures ca|>able of 
.softening or melting the common struc- 
tural materials. One approrich to this 
problem is the heat sink, vvitli ma- 
terial of adequate type and thickness. 
Designers also arc considering using 
ceramics, cermets and composite 
makeup on tire outer surface of the 
structure. Big hurdle with ceramics and 
cermets, it is claimed, arc their relative 
brittleness and fabrication and attach- 
ment problems. Witli a composite 
structure, such as one using a metal 
inner face aud a ceramic outer face, 
there arc bonding difficulties, problems 
associated wifli coefficients of expan- 
sion, attachment difEcnltics 
Honeycomb Structure 

Insulating tvpc mineral fiber ma- 
terials also are being considered. In the 
higher structural temperature ranges, 
designers contemplate endothermic 
(heat absorbing) va))orization of an 
outer protective material for keeping 
down the temperature of the primary 
structure imclcmeath. In effect, tliis 
fonn of erosion means that the struc- 
ture becomes liglitcr during flight. 

llonevcomh structures have a place 
in missile makeup. 'Ilicy already liave 
been adapted for liigli speed aircraft 
construction (.VW Oct. S. 1956. p. 29; 
lime 27. 1955. p, 56), Tor service where 
Imnd temperatures arc above l.OOOF. 
brazed all-metal honeycomb sandnicli 
ap|5cars promising, designers sav, and 
already has been used to a limited ex- 
tent in missile stnictures. Resistance- 
v'cldcd lioneycomb sandwich, now in 
tlic experimental stage, may prove mote 
attractive because of grcatcc strength/ 


weight efficiency and higher tem|)era- 

k'or adhesive-bonded honeycomb 
saiidwicli. tlie structural temperature in 
tlic bund must not exceed that at which 
the bonding material shows creep or 
excessive deflection. Up to 400-5001'', 
epoxy bonding resins are used. In the 
500-1,0001'' range, silicone and other 
tvpe bonding resins arc being ad.iptcd. 

l''.x.miplc of an adlicsivc-honelcd 
.ilimiimmi honeycoml) sandwich struc- 
ture is the wing uf a suirersimic missile 
dcsigircd by Northrop .-kircraft. where 
structural temperature has rc;iched ap- 
proximately 4001'' for a short period. 

Honeycoml) structure has been static 


tested at the new elev;ited fcmpet.iturc 
facility at W right .\it Development 
Center, and flight tested in the suiscr- 
lOnic regime. Both tests demonstrated 
tiic structural integrity of the honey- 
comb makeup for the teini>eratutc 
range encountered. 

Controlling factors which dictated 
the use of mis type of structure in- 
cluded acrodastic problems (wing 
flutter, skin panel flutter, wing reversal); 
minimum structural frequencies re- 
quited for autopilot operation; stringent 
.litfnil smoothness; thinness of airfoil, 
limiting use uf conventional structural 
shaises and fasteners; and economy. 

C(nn|wrison with a conventional 
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structure showed that only 39 parts 
were requited for tlic lioncycoinb s^iiid- 
wich structure as against approximately 
650. Tlie honeycomb structure used 
only 26 fasteners and 2 formed metal 
parts compared to 620 and 15, tespec- 
tivch’, for the conventional arrange- 

The honcrcomb wing has a single 
piece aluminum alloy skin, chemically 
milled to minimum gage meeting 
strength and stiffness requirements. A 
full-depth honcycomh cote of varying 
densities is bonded to the skin with 
high temperature Epon 422 adhesive. 

Main spar and parts of the inboard 
rib are forged. Other parts of the in- 
board rib are bent up from sheet stock. 
These components, as well as the honey- 
comb core, ate adhesir'e-bonded to the 
skin under low pressure. 

Construction of the missile body 
follows a conventional pattern involv- 
ing the use of aluminum alloy, steel, 
and reinforced plastic sections. 

Mach 2 Aircraft 

Northrop also uses adhesive-bonded 
aluminum honeycomb sandwich in air- 
craft design projected for Mach 2 
speeds. In this application, full-depth 
aluminum honeycomb is used in the 
stabilizer, which incorporates an ex- 
truded main spar to carry bending loads, 
and a formed false spat at about 7S% 


chord, which serves as the aft shear- 
carrying member for the main torsion 
box. Skin is chemically milled to taper 
spiimvisc from 0.10 in. at the root to 
.040 in. at the tip. and incot|)oratcs 
a riveting land .along the spar area. 

Vertical 6n leading edge incorporates 
I’'ibcrglas skin aird core combination to 
permit transmission of radio signals to 
the antenna housed behind it. 

Rudder uses full-depth honcvcomb 
aluminum sandwich from leading to 
trailing edge with primarr- bending 
loads carried by leading edge spar. 

Ailerons and flaps embodv full-depth 
aluminum honeycomb for about 10 in. 
of the trailing edge section to minimize 
fabrication problems and resist effects 
of acrodynamically induced vibration 
and buffet. 

Wing tip also uses honeycomb 
makeup and extends about 25 in. in- 

Wing leading edge ahead of the 
main bending box uses aluminum 
honeycomb panels to provide aero- 
dynamic smoothness between leading 
edge ribs. Tliis results in a saving in 
the number of ribs and allows the 
leading edge to remain unbuckled up 
to limit loads. Actual construction em- 
bodies a sheet metal, unstiffened nose 
section, leading edge nose spar fol- 
lowed by upper and lower honeycomb 
sandwich panels riveted to the nose 


spar and, at their aft ends, to the 15% 
main bending box spar. 

Offering big potential in the future 
arc phenolic- and silicone-rcsin-imprcg- 
nated reinforced plastics now in the 
experimental stage. 'ITiesc are pro- 
jected to withstand temperatures in the 
range of 2,000 to lO.OOOE. retaining 
structural integritv for periods of time 
in seconds for the high end of this 
range and up to about two minutes 
at the lower end of the range. Erosion 
would occur but the part would he de- 
signed so that there would be enough 
material remaining to insure structural 
strength. Low conductivity of the ma- 
terial would permit use of a reasonable 
thickness, plastic designers claim. 
Reinforced Plastics 

Meanwhile, reinforwd plastics have 

missile structures, primarily in wings 
and fins. Reasons for use include fa\ or- 
able strength/weight characteristics at 
temperature, case of fabrication, smooth 
aerodvnamic finish and reasonable cost. 

Reinforced plastic laminates impreg- 
rrated with epoxy resin are suitable for 
structural applications up to 400F, 
Laminates impregnated with phcnolics 
and modified polyester resins arc re- 
ported good for structural applications 
in the 400 to 600F range, with the 
phcnolics used for the high end of the 
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range. Siliconc-rcsin-imiJrcgiistetl rein- 
forced pLislics will t.tkc temperatures as 
high as 1.250K. it is rcpnrtecl. These 
temperatures refer to coiiKiiiious ex- 
posure times of 4 to 1 hr. hefiirc tle- 
tcrioratiim of strength characteristics. 

Missile wings have been fabrieatexl 
in spans as large as Is ft., although this 
size is consiticrcti umisiial. Must spans 
range to about 3 ft. 

Construction might involve a Fibcr- 
glas skin with full-depth Fiberglas 
honeycomb core, perhaps with I'ibcr- 
glas -Spar inserts if load rcquitcmenls 
dictate use of these members. Another 
structural fonn might use l•’ibc^glas skin 
with sjars aitd ribs of the same ma- 
terial. Fiberglas honescomb sandwich 
panels used as skin might be supported 
by a multispar arr.mgemcnt. 

Other construction could use Fiber- 
glas skins enclosing higli-tcinperatuic 
foamed core. .Asbestos reinforcement 
mav be used in some instances instead 
of Fiberglas for high heat applications. 

Metal normally is not used except for 
att.aching members. 

Wing thickness may run from ap- 
proximatclv 1 to 9 in., depending on 
aerodynamic requirements. Smaller 
thicknesses probably would use foamed 
cote between skins, or molded solid 
1 iberglas laminate. 

Missile fins of plastic makeup gen- 
cralls' use, in the thinner aniligurations, 
foamed core between .skins or full- 
depth honeycomb sandwich. 

An interesting example of reinforced 
plastic use is in the Inpcrsnnic test 
vehicle (1IT\') developed by Aero- 
phvsics Development Corp. (AW Jan. 
7. p. -18). The nose cone incorporates 
a Fiberglas plastic inner shell and 
nickel outer shell svith a layer of Re- 
frasil between for insulation. 

More studv and better coordination 
of structural test data for a broad range 
of materials are needed, airframe 
signers claim. In aircraft applications 
for those vehicles operating in the 
regton of Mach 3. there w ill be a need 
for extensive study to determine the 
effects of repc.itcd exposure to tcmpcr.i- 
tute and load to ascertain suitability to 
resist permanent deformation or physi- 
cal changes which will reduce mechan- 
ical properties- 

Some companies arc conducting this 
form of research, but there is a great 
need for interchange of information, 
designers feel. Also of prime im- 
portance is the need for standardization 
of test procedures to insure reliable 
comparison of material properties. 

One complaint voiced bv missile de- 
signers is that there is a lack of test 
data for common airframe structural 
materials at derated tcin|3ctaturcs for 
verv short expo.surc times (10 sec. to 15 
miti.l. Most data available to them, 
thes’ sav, arc based on exposure time 
of 30 min. or mote, 
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Why are 1 out of 5 
new or rebuilt jet engines 
rejected because of 
excessive vibration? 

THE ANSWER IS BASIC: 

Jet engines are flexible rotors which must be 
dynamically balanced at operating speed for..,. 
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Propulsion Bucks Heat, Fuel Limits 


By Robert Cushman 

New York— Higher temperature materials to permit higher cycle temper- 
atures and new high ene^' fuels tliat do not absorb the entire weight and 
volume allowance of an aircraft or missile arc keys to future propulsion progress. 

How designers made advances while the search for these better materials 
and fuels went on was a measure of propulsion prc^css last year. 

Last year saw some long liopcd-for 


propulsion needs filled: 

• Supersonic high altitude turbojets, 
The Pratt & Whitney f57 pros’cd that, 
given supersonic airframes, it could pro- 
[x:l them to Mach 2. 'Ibc General 
Llectric J79 turbojet is giving the F-104 
Macli 2 capability and is expected to 
give the B-58 Mach 2.3 capability in 
level flight, It has powered the Grum- 
man Klll'-lb to 72,0n0 ft. 

■ High perfnniianec rocket motors. The 
Curtiss-U'riglit thrnttlablc liquid pro- 
pellant rocket motor which boo.stcd the 
Bell X-2 to its 2,200 mph. speed and 
126.000 ft- altitude records and the 
General Electric liquid rocket motor for 
the first stage of the Vanguard rocket 
which will thrust the Earth Satellite 
Vehicle into its 300 mi- high. 18.000 
mph. orbit are evidence of the gains m 
the rocket propulsion field- 

• Better dciclopmcntal facilities. 
NACA’s Lewis Laboratory in Cles’e- 
land opened its 10 ft. x 10 ft. test sec- 

1 supersonic propulsion wind tun- 


as far as turbine inlet temperatures go, 
is still under 2.000F harrier instead of 
the 2.500F needed for cverv phase of 
gas turbine dcselopment except sub- 
sonic chemically-fueled turbojets, 

• Nuclear powered airplane is farther 
a«ay than had been thought, Defense 
Department admitted. Big technical 
problem was given as .sliieljing weight. 

• Top limit of 373 seconds specific 
impulse was finnly set upon the per- 
formance expected from the best com- 
binations of stable chemical fuels for 


systems designed, propulsion credit must 
also go to Minncapolis-Honcns’cll. 
which helped Convair ciifincct the 
variable inlet geometry. 

GE's most notable single contribu- 
tion in the J79 is its lightweight, 
high-flow compressor. Considering the 
wide variation in conditions in which a 
supersonic turbojet compressor must 
operate, the magnitude of the engineer- 
ing job becomes apparent. The com- 
pressor must be able to idle smnothlv 
on the ground. It must have good 
acceleration and handling char.ictcris 
tics for take-off and landing, it must 
haie good compression ratio for 
fuel economy for subsonic cruises. Dur- 
ing accclcr.ition to hfiich 2 it must be 
able to accept the higher pressures and 
temperatures from the supersonic mm 
inlet ahead of it and emit the proper 


rockets. Taming the free-radical chemi- pressure level for the combus- 


Supersonic Turbojet 

In many ways the performance of the 
GE J79 in the Lockheed F-lO-t was the 
highlight of the past vear. After vears 
of conjecture as to the po.ssibilitv of 
a thoroughly supersonic propulsion svs- 
ttm for ground based manned fighters, 
the appearance of a fuilv integrated in- 
nel in time to run full scale tests of let. gas-generator and nozzle which 
complete propulsion pod for the B-58. would permit "effortless” supersonic 


The 16 ft, X 16 ft. test section 
sonic propulsion wind tunnel at USAF's 
Arnold Engineering Development Cen- 
ter, Tullahoma. Tenn.. was operated 
for the first time, Navv’s Trenton, 
N. J., propulsion test facilities were 
able to \erify that the ^\'cstinghousc 
XJ34 turbojet could maint.iin combus- 
tion at a simulated 80.000 ft. altitude. 
The down-range missile flight test fa- 
cility extending from the Cape Cana- 
veral launching sight. Patrick AFB, Fla., 
has been sufficienth' completed to evalu- 
ate first ICBM (intercontinental ballis- 
tic missile) and satellite launching vehi- 
cles. Since many of the new propulsisc 
.systems have to sujiply lift and control 
forces as well as propulsive forces, flight 
testing now means as much to the pro- 
pulsion contractors as it does to the 
airframe manufacturers. 

• VTOL/STOL engines. General Elec- 
tric and Lycoming have each completed 
30 hr, flight qualification tests with 
their T5S and T53 tnrboshaft engincs- 
VTOL/STOL competition prticipants 
; the promise of powcrplants 


• No major breakthrough in high tem- 
perature materials. The thcnnal limit, 


a encouraging sigi 


turbine afterburner and 
supersonic conserging-diverging nozzle 
downstream, despite the back pressure 
from the extra fuel pumped in for ac- 
celeration. 

Apparently the 17-stage single s|x»il 
compressor which has variable incidence 
on tlic first seven stator blade rows 
answers the requirements. 
Commercial Use 
Tliat CE expects to use the same 
sariable stator design for the subsonic 
CJS05 commercial J79 \ ' 


also proside supersonic specific fuel consumption is para- 


capability and with good suhsonic 
cruise fuel consumption. But the J79, 
because of its extreme lightness for its 
size, can put a military craft at alti- 
tudes above the cnemv. 

Ill the case of the B-5S. which has 
one of the most advanced propulsion 


mount and is using the principle oi 
T5S turboshaft which must have both 
a high compression ratio for its scaled 
down size and uiinsual freedom from 
surge for VTOL/STOL operations in- 
dicates basic design flexibiiitv. 

The J79, J57 and J75 are not the 
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onlv (mo supcfionic engines. \\'csting- 
liouse eUiims (Ii:it i(s persninilh fiinmccd 
J54 has siipcrsonie cap<ibilitics- W'est- 
iiighoust cngiiiecis sav that by using 
mid-coniprcssor bleed and s.iriable 
compressor entrance guide vanes they 
have been able to keep to a simple 
single sjjool svhieh is light enough for 
its thrust and frontal area to permit 
supersonic flight. 

Westinghousc points out that higher 
compression ratio.s ate not needed nleii 
the turbine blades cannot be over- 
tempcratiirod. good percentage of the 
compression is obtained from tnc flight 

Fuel Penalty 

Howeser. too simple a compressor de- 
sign will not produce the high compres- 
sion ratios needed for best subsonic fuel 
economy. Some of its defenders argue 
that this is unimportant in high altitude 
interceptors. 

Current resurgence of the single spool 
engine docs not mean the end of split 
compressors for supersonic aircraft. .M- 
though the J57 and J7a ate probabh 
too heavy for frontal area and tlinist to 
power an airplane beyond' Mach 2, V. H. 
Keast. Deputy Chief Engineer. Orenda 
Engines Ltd.. Malton. Ontario, be- 
lieves that the multi-spool compressor 
engine is still best for supctsonic flight. 
I he important thing is that engine de- 
signers now appear to have the com- 
pressor design problems well in hand. 
Large Supersonic 

Large supersonic ramjets base appar- 
ently jumped out of wind tunnels 
into 48 in diameter powcrplants. 
Photographs of the lightweight hard- 
ware which Curtiss-W'right is using for 
its Nasaho ramjet nozales (AM’ Nov. 
26, p. 69) and other photographs of 
the burner sections of the Navaho 
ramjets indicate that last year was a 
year of progress for ramjets. Because 
they half-soh e the tempetatute problem 
by being able to ignore turbine inlet 
limitations, ramjets arc certain to be- 
come increasingly important in the 
weapons race. 

VTOL/STOL Powerplants 

Lycoming’s T55, its soon-due T35, 
and GE’s "EJS are mentioned in plans 
for all new U. S. VTOL/STOL flving 
test beds. Across tlic ocean Rolls- 
Royce has apparently been sucecssfu! 
in working longer life features into its 
RB.108 version of the expendable Soar 
turbojet, five of which will be used to 
direct-lift tile Short Brothers S.C.l re- 
search craft off the ground. 

An indication of the extent to which 
CHginc manufacturers arc participating 
in the design of VTOL/STOL craft is 
given in the sketch by Peter Kappiis of 
GE. who told a meeting of the IAS that 
only by full m tegralion betw cen power- 


plant and airframe manufacturers can 
the tiineli- realization of VTOL/STOL 
lirtucs be accomplished. Kappus’ sug- 
gested that the high energy jet from 
the powcrplant be used to spin a 
large diameter rotor so that the result- 
ing larger area mass of slower moving 
ail would have higher VTOL propul- 
sive efficiency. 

Temperature remains the most stub- 
born barrier to propulsion progress. 
'I'hough higher turbine inlet tempera- 
tures ate not needed for the high sub- 
sonic jet airliners, they are for super- 
sonic turbojets. These must go on 
from the l.OOOF compression tempera- 
tures left by the compressor rise and 
-idd another l.OOOF or more to drive 
the turbine and leave a high enough 
exhaust temperature for the high exit 
velocities needed to achieve supersonic 
flight. 

High turbine inlet tempciatuies are 
also needed for VTOL/STOL power 
generators which likewise need a com- 
bination of high compression ratio and 
turbine inlet temperature to achieve the 
10:1 plus power to weight ratios which 
maiiufacturet’s engineers are currently 
|)rcdicting. 

Inlet Temperature 

\Mtete a subsonic turbojet can get 
away with 1,6001' inlet temperatures, 
I Mach 2.5 aircraft ought to have 2,000- 
5.000F inlet temperatures. 

Turboptops cruising at 460 mph. in 
the stratosphere would gain 50% in 
specific power (bp. per engine weight) 
combined with a 10% reduction in fuel 
consumption if they could maintain 
2.000F inlet temperatures instead of 
1.300F. This, in effect, would mean 
tliat certain aircraft which todav must 
operate from a runway might be re- 
designed for STOL. or even VTOL, and 
cruise more efficiently in the bargain. 

The most promising liighcr tempera- 
ture turbine blade material is ceramic- 
coated molybdenum alloy. This might 
be good for 2.500F. However it has not 
yet been reduced to practice. If the 
delay in perfecting high temperature 
turbine blade materials continues, fur- 
ther attempts will be made to cool 
blades artificially. 

Engineers of Britain's National Gas 
Turbine Establishment have calculated 
that at 2.200F inlet tempetatute, 80% 
of the thrust achieved at Mach 2.0 di- 
icctly by having high temperature blade 
materials could be achieved by diverting 
li% of the engine airflow through hol- 
low turbine blades. 

Their figures indicated that, com- 
pared to a low temperature engine 
which must use afterburning to pro- 
duce the same thrust, a 20% gain in 
specific fuel consumption could be ob- 

Only the subsonic turbojets slated for 
tlie commercial transports are not 



electronic computers 
and controls 
turbomachinery 
The Garrett Corporation is also 
applying this engineering skill to the 
vitally important missile system 
fields, and has made important 
advances in prime engine 
development and in design of 
turbochargers and other 
industrial products. 
Our engineers work on the very 
frontiers of present day scientific 
knowledge. Ve need your creative 
talents and offer you the opportunity 
to progress by making full use of 
your scientific ability, Positions 
are now open for aerodynamicists 
. . . mechanical engineers 
. . , mathematicians . . . specialists in 
engineering mechanics , , . electrical 
rngineers . . . electronics engineers. 
For further information regarding 
opportunities in the Los Angeles, 
Phoenix and New York areas, 
write today, including a resume 
of your education and experience. 
Address Mr. G. D. Bradley 



192 


AVtATION WEEK, February 25, 1957 



AiResearch MISSILE AUXILIARY 


fliPesearch Manufacturing Divisions 

Los Angela 4S, Calilomia . . . Phoenix, ArUona 





SUNDSTRAND 


SUNDSTRAND DRIVES 

log over 11,000 hours 
on McDonnell F3H-2N Demons 
without one malluncfion! 

Over 11,000 hours of efficient performance whbout a single malfunaion~ 
that's the impressive record established by Sundstrand Constant Speed 
Drives in six squadrons of McDonnell FJH-2N Demon fighters in tegu- 
lar fleet service. Completely proved at —65® F, completely proved in all 
phases of canier operation, Sundstrand Drives have proved virtually 
maintenance-free. They provide the Navy’s first supersonic carrier-based 
fighters with completely automatic 400-cycle electrical systems— systems 
that ate efficient, versatile, reliable under all conditions and attitudes. 
While this and other remarkable records for reliability were being estab- 
lished, Sundstrand Drives continued to set the industry standards for 
constant speed drive performance, ReliabiliSy and performance have made 
Sundstrand first in constant speed drives. 


SUNDSTRAND 

AVIATION 

Division of Sundstrand Machine Tool Company • ROCKfORD.llUNOlS 



Wanted! 

Engineers to sign on for one of the most 
exciting scientific expeditions of our time: 

The SM-64 Navaho Missile 



The men behind this invitation are pioneers in missile 
development. Ten years ago they started from scratch. 
There were no texts to consult, no rules to follow. 
Today their technological achievements are so great 
. . . their jobs so broad . . . there is room at every level 
of engineering for additional mindpower. 

Accept this challenge and you can travel faster and 
farther than you ever thought 
possible on one of the most 
important programs in the 
free world today— North 
American’s complete wea- 
pons system responsibility 
for the Air Force SM-64 
Navaho Intercontinental 
Strategic Guided Missile. 

Unprecedented programs 
have been completed and 
more are to come. Others are 
being developed, modified 
and perfected as we enter an- 
other exciting phase follow- 
ing a successful flight test 
program at Patrick Air Force 
Base using a test vehicle 
known as the X-IO. 
hem C^alrtorniato thrUiig fascinating nature of 

'lis work has already at- 



Seach M6 Club. 


tracted the world's best in- 
formed missile men. Top-tier 
men have opportunities In 
almost every field of engi- 
neering-including some of 
the most advanced work 
being done today in aerody- 
namics, thermodynamics, 
high temperature materials 
and aero-elasticity. 

Solving these problems is 
bringing forth new formulae 
and new production tech- 
niques. One example is Chem 
Mill, the process of shaping 
metals — including titanium 
and newest alloys— to previously unattainable designs by 
chemical etching- This method reduces weight ... in- 
creases strength. The idea came from a North American 
Missile engineer. 

This is the kind of oppor- 
tunity open to you. You can 
share our knowledge and add 
to it. 

Recent graduate engineers 
can step into established 
groups. Experienced men will 
find even greater opportuni- 
ties in the new groups that 
are being formed. And you’ll 
do this in a management cli- 
mate that stimulates personal 
growth and rewards it with 
responsibility, professional 
recognition and material ben- 
efits. Further, you can con- 
tinue your studies with the 
aid of North American’s Edu- 
cational Refund Plan . . . live 

c.nro,- 

nia . . . m near-ideal climate. 
Let us know what kind of creative engineering interests 
you. (Please include highlights of your education and 
experience.) 



Navy vet GEORGt 
earned bath Ms BSAEandMSAE 
from the University of Washing- 
ton. About 9 years ago he 
started bis professional career 
with North American as a junior 
aerodynamics engineer. Now, 5 
promolioris later, this 30-year 
old veteran of missile work is 
chief. Advanced Design Section. 
He lives in Downey, California 
with his wife and 3 children. 


Write today to: Mr. R. L. Cunningham, Engineering Personnel IManager, Oept. 91- 2W 
Missile Development Division, 12214 Lakewood Blvd., Downey. California. 


NORTH AMERICAN AVIATION, INC. ^ 
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plagued by stiff temperature demands. 
With present subsonie engines, in- 
creased turbine temperature would only 
raise the jet velocity f.tttlicr beyond the 
aircraft velocity and thus lower the pro- 
pulsive cfficicney. 

To achieve maximum fuel economy, 
Rolls-Rovcc believes that its Conway !«•- 
pass turbojet is the answer. Foreign 
airlines ordering U- S. jets last year 
specified this engine frequently. 

In this eiigiiic tire temperature trend 
is reversed- To produce wliat is claimed 
is the lowest fuel consumption engine 
in existence, Rolls-Royce lias split the 
airflow through the engine. Two thirds 
of the flow is sent tlirough the normal 
combustor-turbine path and the re- 
mainder is bypassed outside in its own 
ducting until it rejoins the main flow at 
the nozzle. 

By employing 2 % of the airflow to 
cool the turbine blades artificially, 
Rolls-Rovcc is able to run the turbines 
at an efficient 1.900F. 

Rocket Motors 

Present rocket propulsion systems, 
liquid and solid, arc only able to sidc- 
slC|3 their temperature problems by 
their very short durations. Extending 
the X405 Project Vanguard rocket de- 
sign duration to the needed 1?0 seconds 
from the 10? seconds of Viking II was 
a major development goal. Only by 
careful redesign of the cliambcr and 
nozzle cooling system has GE been able 
to stretch burning time without melt- 
ing out the nozzle in 6,000F combus- 
tion tcinpciatures- 

The expected trend away from re- 
generative cooling of tlic rocket thrust 
chamber will not help the situation. 
Search for higli energy rocket fuels near 
>7? second specific impulse will result 
in fuels and oxidizers whose bonds arc 
so wc.ik and v-apor pressures so higli 
that it will be dangerous or rotherwise 
impractical to use them for regenerative 

•After a high temperature materials 
brcaktlirough. the most pressing need is 
for a fuel btcakthrougli. 

A promising source of propulsive en- 
ergy arc free radicals, as .itomic hydro- 
gen. By refrigerating atomic hydrogen 
to temperatures near absolute zero it 
can be kept liquid and relatively inert 
and can be pas.sed to the motor via nose 
cone and airfoil leading edges to cool 
those parts wliile being pre-heated. Im- 
pulses of 600--t,000 seconds have been 
claimed for these fuels, but no prac- 
tical means of handling them has been 
devised. 

Atomic fuel, being used in Navy sub- 
marines, appears to be a ready answer, 
but a vast engineering job remains to be 
done before a nuclear system can be 
made produce the thrust over weight 
levels needed for aircraft. 



Foreign objects drawn into the air intake of jet engines 
can cause extensive damage or even disaster . . . frequent 
engine overhauls and downtime are costly . . . icing 
conditions encountered in flight with fixed screens are 
a major hazard . . , Smith-Morris retractable air intake 
screens are a practical solution to all these problems. 


We will be happy to show you how S-M retractable air 
intake screens can help you increase safety and reduce 
costly engine overhauls. 


Rdtraetable 

AIR INTAKE 
SCREEN 


SpBcIfically dedgned and 
monufaclur«d for axial flow 



housing . . . Strict adherence 
to AN standards and aircraft 
quality throughout. 




SMITH-MORRIS Cerporation 

PRECISION AIRCRAFT COMPONENTS 

FERNDALE 20, MICHIGAN 
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HERE’S HOW 
SOLVE YOUR 


WALLACE HAMILTON'S job is 
designing equipment for storing ond 

ing it for flight. Mr. Homiilon is Chief 
Engineer of the Speciol Products 
Division and under his control over 
fOO.OOO annual mon-hours of engi- 
neering talent ore available for 
developing tronstainers ond launch- 
ers that use Cleveland Pneumatic's 
yeors of experience in designing ond 
making heavy-duty equipment.shock 


OUR SPECIAL PRODUCTS DIVISION CAN 
MISSILE GROUND-SUPPORT PROBLEMS 


Now, every sub-project connected with the ground-support 
phase of your missile program can be combined into a 
single contract. 

Save man-power. Save time. Concentrate your available 
engineering and manufacturing facilities on your missile 
project. Cleveland Pneumatic will handle the complete 
ground-support project for you and will provide single 
responsibility for the entire project from the time the sice 
is cleared to finislied launcher ready to fire, 

LAUNCHING TOWERS AND TEST STANDS-Yeats of 
experience in the design and fabrication of heavy-duty struc- 
tures and highly precise mechanisms and controls that can 
delic.ately adjust and position massive missile .and structural 
components enable Cleveland Pneumatic to design all types of 
launching and test stands for any size missile including ICBM- 
PORTABLE LAUNCHERS-Poitable units make fullest use 
of our experience as a leading manufacturer of handling 
devices, hydraulic movers, mechanical actuators, and the 
required systems of interlocking controls and Safety devices- 
SHIPBOARD LAUNCHERS -Pitch and roll Can be compen- 
sated by combinations of Cleveland Pneumatic hydraulic 
cylinders and National Water Lift Division zero-positioning 


actuators, working under the control of NWL hydraulic 
valves and controls. 

GROUND TRANSPORT EQUIPMENT-Vehicles for trans- 
porting the missile to the launching site Can incorporate 
impact -absorbing devices perfected by Cleveland Pneumatic. 
ON-SITE SERVICES— Architectural and engineering services 
for on-site construction are available from Cleveland 
Pneumatic under our one- responsibility contract with 
missile builders. 

The Special Products Division is ready to start today on 
your missile ground-support project. The result will be equip- 
ment that will provide maximum ease of handling and 
smooth operation, reducing the manpower and time required 
for your ground-support operations. 



mmii pumm. 
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WITH GENERAL ELECTRIC MASS FLOWMETER EQUIPMENT 

Flying Time Can Be Calculated Accurately 


The range and engine efficiency of today's modern 
jet depend upon a precise calculation of fuel con- 
sumption. And since fuel density varies according to 
the type and temperature of the fuel used, measuring 
the number of gallons consumed is not enough. 
Therefore, General Electric has developed a mass 
flowmeter that measures the rate of fuel consumption 
in pounds rather than in gallons. 

GREATER PROTECTION FOR PERSONNEL is possible 
with the General Electric Flowmeter System. Know- 
ing the exact rate of fuel consumption and knowing 
the weight of his fuel supply, the pilot or flight en- 
gineer can readily compute his remaining flying time 
to a degree of accuracy never before possible. Almost 
as important, he is better able to evaluate the operat- 
ing efficiency of his engine. 

WIDELY USED in the aircraft industry, hundreds of 
General Electric Flowmeter Systems are operating 
in Air Force aircraft. As larger jet engines are built. 


the present system will be adapted for increases in 
fuel flow and pressure. Designs now being tested are 
expected to accommodate any future requirements. 
ONE OF THE NEWEST APPLICATIONS for General 
Electric Mass Flowmeter Equipment is in aircraft- 
engine test facilities where extremely accurate fuel- 
consumption measurements are required in develop- 
ment, design, and production. 

OTHER DESIRABLE FEATURES offered by the General 
Electric Flowmeter System include an easy-to-read 
expanded-scale indicator, wide temperature and load 
ranges, hermetically sealed circuits, end light weight. 
A COMPLETE LINE of aircraft instruments for military, 
commercial, and business aviation is offered to the 
aircraft industry by General Electric's Instrument 
Department at West Lynn, Massachusetts. 

For further information, write to Section 586-5, 
General Electric Co., Schenectady 5, N. Y., or call 
your nearest General Electric Apparatus Sales Office. 


Tigress /s Our Mosf Imgoiiant f^oducf- 


GENERAL 
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Human Factors Approaching Maturity 


By Russell Hawkes 

Study of liunian factors in aircraft design has been forced to early ma- 
turity as an engineering science. Recent muiitbs have seen steady growth of 
knowledge and method leading to the day when the airplane is built around 
its occupant. A few bench macks are available by which progress can be 
measured. 

An effort to hasten the day by skipping painfullv slow step-by-step devel- 
opment is being made by the Offiee of Naval Research and Douglas Aircraft 
Co. in their integrated flight system capsule (A\\’, April 30, 1956, p. 54). lire 
ONR-Douglas project combines all human factors approaches to build a con- 
trol loop around the pilot in a single package providing means of surviving 
all but instant catastrophes, as direct hits by the enemy. 


'Ihc integrated flight system capsule 
was developed from the merger of an 
ejection capsule study and a study aimed 
at freeing the pilot of the jobs he can- 
not perform well at the speeds and 
altitudes now being readied. 

Pilot as Tactician 

The Navy would like the pilot to be 
a tactician r.ither than a technologist. 
Ilis airplane would be a semi-automatic 
functioning weapons platform, with a 
computer to handle flight planning con- 
trol and the tun on the target and to fire 
the weapons. There is a light computer 
available which is capable of doing all 
this. Computer design is made easier be- 
cause all missions and modes of flight 
can be plotted from a single equation. 

In his most important talent, the 
pilot can not be surpassed by raa- 
chinerv. Man is the only computer 
capable of logical induction. While he 
is a poor numerical computer and his 
memorv for recent sensory inputs is 
weak, he has a good memory for gen- 
eralized experience and can evaluate an 
unfamiliar situation in term.s of this 
and calculate probabilities with a fair 
degree of accuracy. The ONR-Douglas 
capsule concept would save liis time and 
energy for this one task. 

Time Constant Long 

Man's time constants as a sensor, 
computer or actuator ate long. Mis 
ability to function rapidly breaks down 
under too many stimuli or too many 
things to do in too short a time. 

In the capsule system, lie would draw 
all his sensory inputs from one or two 
kev displavs and a few minor ones for 
occasional checks on the operation of 
the machine. On the basis of the in- 
formation from the key displays he 
would make his evaluation and decusion 
and would begin execution with a 
minimum number of mourments. 

Because the capsule can be ejected 
with the entire coinirlcx of pilot, com- 
puter and sensors, the pr05|)t'ct of sur- 
vival for the pilot and the saving of 
costly equipment is much better than it 


Dcccicrarion and air-blast have been 
ushiblishcd as major hazards in escape 
using standard ejection seats. The de- 
celeration of seat and pilot after ejec- 
tion at 1,000 kt. is on the order of 
lOOG-beyond the pilot’s tolerance. 

Realization that airplanes arc now 
living faster than this indicates the 
need for haste in developing better 
escape techniques. The capsule has 
long been recognized as the inevitable 
answer. It shields the pilot from wind 
blast and can be streamlined to cut 
deceleration. The location of the ex- 
pensive computing and sensing equip- 
ment in the ONR-Douglas capsule pays 
a suaival bonu.s by increasing the cap- 
sule’s mass and reducing deceleration. 
Ride to Ground 

After ejection, the pilot in the ONR- 
Douglas capsule would ride it all the 
way to the ground. Douglas engineers 
feci there is a net saving in weight and 
reliability from eliminating the personal 
parachute, bail-out bottles and other 
paraphernalia. It is also true that the 
pilot might not have the ability or the 
time to leave the capsule and open his 
persona! parachute. The capsule can 
also serve as a lifeboat if it lands in the 

Continuing efforts are being made to 
improve pilot survival margin, using 
the ejection seats which must be in- 
stalled in airplanes already flying. 
Martin-Baker scats in Britisli designed 
aircraft have a good record within the 
limitations inherent in ejection seats. 
U. S. Navy is specifying them for air- 
planes coming off the line. 

Stability Problem 

Stability has been one of the big 
design problems. Efforts to control 
tumbling and oscillating witii drogue 
chutes and folding fins have generally 
been abiindoned. Their failures have 
not unduly upset flic effort, as USAF 
rocket sled tests at Holloman AFB and 
Project Smart have indicated that the 
problem may not be as severe as was first 
thought. 


Still a problem is tumbling of the 
pilots in a free fall from great altitude 
after separation from the scat. The long 
free fall is necessary to get back to 
an altitude wlicrc the pilot can find 
an adequate oxygen supply. USAF’s 
Aero Nlcdical Laboratory at Wright 
Air Development Center has found 
tliat a body tends to spin spread-eagled 
in a horizontal plane. 

Rate of Spin 

At high altitudes, the rate of the spin 
inav be as much as 200 rpm. Human 
volunteers have been spun as fast as 
125 rpm. on laboratory turntables but 
at higher speeds there is a danger of 
permanent injury. \ 5-ft. diameter 
drogue chute will inhibit the spin by 
holding the escapee vertical, but he 
must be alert to prevent a higli speed 
pitouette from starting. Immediately 
after separation, the pilot may still be 
decelerating from the speed of the air- 
plane. When this linear deceleration is 
superimposed on the spin it jostles the 
organs of the body and can be more 
dangerous than the simple spin. 

Pressure Suits 

Development of pressure suits to pro- 
tect the body ftoni the effects of high 
altitude is proceeding rapidly. Cockpits 
of all current and future high alti- 
tude aircraft are pressurized but emet- 
gency protection is needed against the 
effects of explosive decompression. 

Long term ptoteefion enables the 
pilot to continue a mission or return 
at the best cruise altitude. 

The Navy has developed a promising 
full-pressure suit which meets these 
requirements by inflating and keeping 
air pressure upon the entire body sur- 
face. Drawback of this and all other 
full pressure suits to date is that they 
are bulky and awkward. In military 
airplanes, the full pressure suited pilot 
cannot reach and operate all of the 
controls easily, though this factor should 
be less critical as black boxes take over. 
Navy Mating 

The Navv is studying mating full 
pressure suit and airplane by regrouping 
controls in more easily reached posi- 
tions but the opportunities for this ate 
limited for some tasks. An example is 
tlie face curfaiii triggered ejection seat 
favored by the Navy. To fire it, the 
pilot must put his liands above and 
behind his head. 

USA!' has concentrated on the partial 
jnessure suit in wliich the helmet is 
pressurized witli oxygen and mechan- 
ical pressure is applied to most of the 
icst of file body by the fabric of a skin 
tight suit, made yet tighter by expanding 
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capstan tubes which tighten laces that 
take up part of the fabric. 

Fiom the first T-1 suit to the present 
MC-4, the Air Force has made steady 
progress. 

The MC-4 has a pressure breath- 
ing assist bladder which makes easier 
the unnatural work of pressure breath- 
ing. 

At altitudes above 44,000 ft. it is 
necessary to breathe oxygen under 
pressure or the hydrostatic pressure of 
the blood prevents oxygen from fass- 
ing through the walls of the alveoli of 
the lungs into the blood stream. The 
technique of breathing is reversed be- 
cause pressure inside the lungs exceeds 
the atmospheric pressure oo the outside 
of the body. 

TTie oxygen flows easily into the lungs 
but must be expelled by a muscular 
effort which only becomes automatic 
with considerable training and may 
break down under emotional stress, a 
negative feature for combat flying. 

In the MC-4. a line tied into the 
oxygen system downstream of the regu- 
lator carries oxygen to a bladder around 
the torso at the same pressure as that 
ill the helmet. The effect is to provide 
counter-pressure that cases the work of 
breathing. 

Integrated Systems 

Another dcs'clopment is the in- 
tegrated oxygen system and partial 
pressure suit designed by tlie Fitewel 
Co. of Buffalo, N. Y,, a manufacturer 
of women’s undergarments. First finan- 
cial backing for work came from Grum- 
man Aircraft Engineering Corp. whose 
test pilots asked for such a unit for test- 
ing the supersonic FllF Tiger carrier- 
based fighter- 

Tlrc Navy, having concentrated on 
the full pressure suit, had nothing to 
offer. 

The full pressure suit could not 
be used because test flying requires 
too much activity on the part of the 

Tlie Fircwcl regulator was adopted by 
the Air Force shortly after the Grum- 
man backed dcwelopmcnt began early 
ill 1955. 

The Aero Medical Laboratory at 
W'right Air Development Center is con- 
tinuing the study and the development 
of the system. 

Regulator Modified 

'ITic suit used with the regulator bv 
Grumman is an Air Force T-J modified 
to a Navy version of the MIA. The 
regulator is mounted in a back pad 
about two inches thick or can be modi- 
fied for installation in the scat pad of 
an Air Force B-5 parachute. It can also 
be modified for use with the Martin- 
Baker ejection seat. 

The I'ircwcl unit senes as a breath- 


ing oxvgen regulator at low altitude 
or wit^ the cockpit pressurized, and 
controls pressure breathing and suit 
pressurization when the cockpit i.s de- 
pressurized at high altitude. laie.itiim 
of the regulator in the .scat pads avoids 
duplicitv of hoses and equipment that 
exist when there is one airplane regu- 
lator and one bailout regulator, 'llic 
green-apple of the bailout system is 
attached to the airplane to make the 
actuation of the bailout bottle anto- 

Hoses in the Firewel system are of 
small diameter and wire reinforced to re- 
duce the chance of breakage by wind 
blast. 

Much attention is being given to the 
problem of survival in crashes by the 
human factors experts. 

The most visible evidence of inter- 
est is the controversy over the relative 
merits of forward vs. aft facing seats 
for passengers. 

Military opinion generally favors the 
aft facing. 

Opposing View 

Aviation Crash Injury Research of 
Cornell University, specialist in the 
field of crash survival. e.xpounds the 
opposing \iew. Its position stresses 
the importance of capitalizing on the 
progressive destruction of the airplane 
by impact as a means of absorbing crash 

It argues that passengers could sur- 
s'ive in either aft or forward facing 
seats if the part of the cabin sur- 
rounding them is not smashed in this 
progressive destruction. 

If the surrounding structure is de- 
stroved, the crash is inherently not 
survivable and the question of forward 
\'S. aft facing scats is academic, Cornell 
argues 

argument is based on the fact 
that current airplane structure is dc- 
stioved by substantially lower crash 
decelerations than those which the 
human bodv can withstand. 

Aft Facing Opposed 

A. Howard Hasbrook. director of the 
unit, opposes the aft facing seat because 
the center of gravitv of seat and p.is- 
senger is higher relatii’e to the floor 
during the crash. 

A passenger in a forrvard facing seat 
jack-knifes over the seat belt lowering 
the CG. 

This mean.s that the impact is ex- 
erted on a shorter moment arm and 
the floor and tie-downs will remain in- 
tact under higher decelerations. 

He concedes that if floors and tic- 
downs are ever designed to a yield load 
factor greater than the human toler- 
ance to impact against a scat belt there 
would be reason to adopt the aft facing 
arrangement. 
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How niany Fenwol Controls aboard? 


You might make a reservation for the 
first pas-seiiger trip to the moon now. 
But there are still some things to be 
determined. 

We don’t give you a list here of all 
the Fenwal temperature and control 
devices that may be found on board. 
But we do know that our past per- 
formance in solving the temperature 
problems on such a high proportion 
of modern aircraft will stand us in 
good stead on solving new problems. 
And, give manufacturers a good sense 
of security in adopting Fenwal devices. 


For instance, in the field of fire and 
over-heat detection, Fenwal products 
are well advanced and proven in both 
unit and continuous types. Fenwal 
has the men, the equipment and the 
knowledge to insure fruitful explora- 
tion and practical, trustworthy 


products for today and tomorrow. 

It will be encouraging to find, too, 
that your engineers will get along 
fine with Fenwal engineers. Our air- 
craft catalog on request. It's interest- 
ing. Fenwal Incorporated, Aviation 
Products Division, Ashland, Mass. 
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Aircraft Industry Hits Record Sales 


By Alpheus \V. Jessup 


In addition to record peacetime sales, the aircraft manufacturing indiis- 
tr>’ gained ground last year in its struggle against burgeoning government 
control. Not yet measured in revisions of specific goserninent regulations or 
administrative procedures, the gain was significant: broader acceptance that 
tile profit-motivated, free-enterprise aircraft companies are a national asset 
for defense. 

Most notable recording of the pin was the report on aircraft production 
costs and profits by the subcommittee of the House Armed Services Commit- 
tee. It gave the aircraft industry as a whole a clean bill of health for the 
maimer in which it operates and concluded that the industrs’s profits were 
not excessive. How far this advance can be exploited to renioic or modifv 
those controls which now tend to shackle the industrv’s initiative .nid limit 


its healthy growth will depend upon t 

Aircraft and missile sales for 1956 
totaled $8.6 billion as predicted early 
in the year (AW Mar. !2. p. 194). 
Cross revenues sscre approxiinatciv 510 
billion. 

Tlic aircraft industry apin became 
the nation's largest single manufactur- 
ing industry. 

More business will be done in 1957. 
Missile and aircraft sales, including 
civil purchases, will be about 59 billion. 
Cross manufacturing income will fall 


c industry itself. 

between 510 billion and $11 billion. 

And there are good reasons for 
optimism beyond 1957: 

• Rising Bacidog. lire $21 billion on 
the industry's order bonks at the begin- 
ning of 1957 was well abos’e the highest 
backlog of the Korean war period. It 
will sustain at least llie present level 
of business into 1960. 

Tor the first time civil orders be- 
came a significant fraction, approxi- 


mately 55 billion for airline transports 
and business aircraft accounting for 
15% of the total backlog. 

• Budget Prospect. Obligation.il au- 
thority in the Fiscal 1958 budget of the 
Hefense Oc|3artmcnt provides $9.5 
billion for new aviation proenrement. 
Congress may well step in apin to 
raise this figure. 

Next year will almost certainly sec 
an expansion of tlic budget for airpower. 
The "one-time” economies used to cut 
the 1956 budget and the stretchouts of 
1957 will hardly be feasible if the U. S. 
is to maintain superiority over Russinn 

Drastic Fluctuations 

With this continued high lexcl of 
business there will be drastic fluctua- 
tions for individual com|janics. Tlic 
rapid Rite of technological progress 
creates three important conditions; 

• Rapid Ohsolcsccnc. One company's 
new wc-.ipon ssstem designed tod'.ii 
could be made obsolete bv another 
coinpain’s system designed tomorrow. 
Tliis demands rc-cvakiation of existing 
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projects and the flexibility to change 
rapidly to new projects. 

• Incteasmg Complexity. Necessity for 
always having a sure-fire retaliatory 
weapon compels a continual application 
of the latest known scientific know- 
ledge toward development of a better 
weapon. This requires structures capa- 
ble of withstanding hitherto uneneoun- 
tcred forces and temperatures, and 
control mechanisms capable of guiding 
the weapon through hitherto unmet 
aerodynamic regimes. 

• Compression of Weapon Cycle. 
Some military scientists believe that tlie 
cycle, from conception of a new weapon 
system until completion of its opera- 
tional effectiveness, will be 10 years 
at most. This means tliat to get five 
years use out of a weapon system, it 
must be brought throu^ research and 
dci'clopment into quantity production 
of combat-ready models within fi\e 

Already apparent in the transition 
from subsonic and transonic to super- 
sonic manned aircraft, these conditions 
will be pressing every manufacturer of 
missile weapon systems. 

Uncertain Planning 

Riglit now the problems are com- 
pounded because military planners in 
the Pentagon themselves are not cer- 
tain what the composition of the de- 
fense forces of tlie future should be. 
Their uncertainty undoubtedly was 
used by the budget planners in paring 
the Fiscal 1958 airpower budget. 

Aviation companies will need large 
capital resources to support research 
and development on the one hand and 
to survive the setbacks of obsolescence 
on the other, 'Ibis fact of modern 
weaponry will force a trend toward 
larger industrial complexes in the avia- 
tion business as predicted bv Editor 
Robert Hotz in his forecast on page 
68. USAF's analysis of the impact 
upon aircraft companies of the new 
requirements is repotted on page 78 by 
Claude Witze, military editor. 

Evolution of the cost of being in the 
aircraft business may be illustrated by 
a few examples: 

• M'ind tunnels. Closed circuit 500- 
mph. tunnel used in developing early 
World War II military aircraft cost 
5150.000 in 1940. It costs $17.5 mil- 
lion today to build a Mach 5 tunnel, 
an absolute minimum necessity for an 
airframe manufacturer who wants mili- 
tary business during the next three 

• Engine testing. In 1944, one com- 
pany spent $5 million to set up a test 
facility fot the first jet engines. A 
comparable tunnel to test the next 
series of engines will cost 517. 5 mil- 
lion. 

• Production tools. Special mills re- 
quired to machine the spars for sivept 


wings now costs 5200,000 each. Skin 
for tliin wing aircraft arc machined 
from hoaw plate by skin mills which 
cost 5450,000 each. 

And this is just the beginning. Not 
only must the aircraft industry find 
the materials which will provide the 
strength and the resistance to heal, it 
must also develop the methods and 
processes for turning these materials 
into aeronautical shapes and structures. 
What is involved in the first step into 
the nciv manufacturing era is told by 
Irving Stone, West Coast editor, in a 
report on structures beginning on page 
180. 

One major aircraft company recently 
drew up a shopping list of new facili- 
ties and equipment needed to keep its 
research, development and production 
activities up-to-date to meet competi- 
tion in missile, military aircraft and 
civilian transport markets. The price 
tag was a staggering $400 million plus 
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over the next five years. Management 
estimated that it might be able to 
squeeze $70 million out of earnings. 

It couldn't take much more because: 
■ Some part of catniugs must be paid 
in dividends to stock holders if the 
company is to attract any portion of 
cquitv capital to finance its growth. 

• ReteuHon of more than 70% of earn- 
ings would almost certainly bring on 
tax troubles. Keeping more than that 
sliare of earnings in tlic business is 
considered tax avoidance. 

Where will tlic remainder come 
from? Part probably will be raised in 
the private money market as was done 
recentiv by Douglas Aircraft. But the 
bulk of what is necessary to enable this 
company to undertake essential devel- 
opment of future weapon systems will 
have to be furnished by government. 
'Ibete’s no major aircraft company that 
isn’t in a similar spot. 

This is the crux of the industry’s 
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When no fluid that exists 
will do the job you need 


Monsanto can develop a new fluid 
that does exactly what you want 


FOR: AUTOMATION • ATOMIC DEVELOPMENT 


SERVO-MECHANISMS • ELECTRONICS 
AERODYNAMICS • THERMODYNAMICS 

Monsanto makes hydraulic fluids to transmit pressure . . . media 
to transfer heat . . . lubricants and fluids with fire resistance . . . 
fluids to discharge heat. Such as .. . 

Pydraul* AC — Fire-resistant lubricant for air eompressors. 
Replaces petroleum oU lubricants responsible for carbonizing air 
systems and causing explosions and flash fires. 

OS-4S —Hydraulic fluid for quick-response service from -65® 
to 400° F. in guided missiles. 

OS-45 Coolant Fluid — For electronic equipment. A broad- 
temperaturc-range coolant ideally suited for “black box” miniatur- 
ization. 

OS-45-1 Hydraulic Fluid for efficient operation up to 550° F. 

Skydrol* 500 — Fire-resistant hydraulic fluid for low tempera^ 
ture operation at high altitudes, for jet transport aircraft. 

Pydraul F-9 — Fire-resistant hydraulic fluid for safe die-cast- 
ing, precision regulating equipment, and hydraulic operations 
near an ignition source. 

Isopropyl Biphenyl — High-hydrogcn-content molecular- 
structure coolant for atomic reactors. 

Skydrol 7000 — Fire-resistant, high-lubricity hydraulic fluid 
for propeller-powered aircraft hydraulic systems and cabin 
superchargers. 

Pydraul 60 (60 SUS), Pydraul 160 (150 SUS)— Fire- 
resistant, high-lubricity hydraulic fluids chemically tailored for 
precision regulating equipment. 

Pydraul 600 (600 SUS) — Fire-resistant, high-viscosity 
heavy-duty hydraulic fluid for extremely heavy equipment using 
high-horsepower pumps. s. p„, off. 


Monsanto specialials are at your service 
to consult and adinse on the best ftincUonal 
fluid for your operalion. Phone, wire 

Monsanto Chemical Company 
Functional Fluids Dept. AW-1 
800 North !2th Boulevard 
St. Louis 1, Missouri 

Wbiia CraUfii CMBhlry Wortt Wuilirs tot You 
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relation with goremmcnt and public. 
It owes almost ail of its growtii and 
most of its future to goremment busi- 
ness. Thus, it am alwars expect to be 
in the spotlight of congressional investi- 
gation and public interest. 

Price tags on modem weapon sys- 
tems beckon Congressional investiga- 
tion. The stiidr- or aircraft production 
costs and profits by the House subami- 
mittec was launched because Represent- 
ative Carl Vinson (D.-Ga.), chainnan 
of the Committee on .Armed Scisiccs, 
wanted to know ''whv it costs SS.OOO,- 
000 to build" one Boeing B-52. 

In its first round last yair. the sub- 
committee pored o\er costs and profits 
of 12 prime producers of airframes. Its 
next target will be production costs and 
profits of aircraft engines, electronic 
systems and armament comuanies. 

The subcommittee also will cheek 
back over "coitipliance" with its recom 
mendations for improvement in ad- 
ministration of aviation contracts. It 
was particnlarh’ disturbed b\- the lack 
of unifomiity in judging cost allow- 
ability' of executive salaries, in charging 
or non-charging for the use of go\em- 
ment-owned facilities and equipment, 
in technical manpower policies, in re- 
negotiation as a process. 
Renegotiation: End Near? 

Renegotiation probably could be 
eliminated this yair or by next cer- 
tainly, if industry could put full pres- 
sure on Congress. Staff of the subroin- 
mittee considers renegotiation is re- 
dundant in a period of normal eco- 
nomic activity, and especially now that 
so much business is done under the 
selective types of contract procedures. 
Tlicy point out that a company with an 
incentive fixed price contract, for ex- 
ample, is still subject to the renegotia- 
tion of profits procedure. Supposedly to 
he rewarded for the cutting costs, it 
could have this good management re- 
ward taken away in renegotiation pro- 
cedures. 

An industry spokesman who thinks 
renegotiation is necessary in emergency 
or wartime conditions, points out that 
competition now is strong in the de- 
fense business and this eliminates any 
need for broad renegotiation sjifeguards 
against defense profiteering. 

Congressmen and industn- agree that 
grasping this renegotiation nettle is dif- 
ficult: 

• Politically, a stand agaiirst renegotia- 
tion could be turned into a charge that 
one is fasoring excessise and uncon- 
trolled profits. 

• For some companies, renegotiation 
is "a convenient unihrclla". Becau.se 
profits are renegotiated or are subject to 
it, it is considered protection from the 
public spotlight. 

• Renegotiation is a crutch upon which 
military procurement officers can lean 



when defending their original procutc- 


Also troubling management arc: 

• Proprietary data. General agreement 
had been readied during tlic past veat 
by top military procurement officials 
and industry groups on the need for 


better protection of a companv's tech- 
nical data. Ilow'cvct, in addition a new 
provision to .ASl’R s-109, the Penhigon 
presided protection to unsuccessful 
bidders rather than successful bidders. 
The paragraph nmv sais "if a contract 
is awarded . . , the government shall 



TEAM UP WITH AUIED RESEARCH 


Some places, you can work your head oil and the People Who Count never 
hear about it — which makes it a complete bust. Not so at ALLIED RE- 
SEARCH! De.serx’ing engineers get quick recognition here. AVc’re young, 
growing, and if we do say so, definitely worth investigating. Write Today to 
D. J. Fink, Chief Project Engineer. 


ALLIED RESEARCH ASSOCIATES, INC. 


Boston, Mass. 


•Olliet corloms on riqmt 


Opportunities in these expanding fields: TluorelicalonJ applied armfynamios — 

Slabitily and control — Aenelaslicilji — T/ierme-elasticilji — Vibrations analysis — Mechanical 
design — Applied mechanics — Aircraft and guided missile studies — llVapoas effects — 
High Umperalure physics — Spectroscopy — Inslriimenlalion — Radiation transfer 


AVIATION WEEK, Febfuory 25, 1957 


INFRA-RED IS 
ULTRA-MODERN 



In the post-war years, the development ol 
infra-red devices has attained the dimen- 
sions of a technological breaktliroiigh. In 
this period, the Electronics and Gujdance 
Division of Aerojet-General Corp. has be- 
come the national leader In the develop- 
ment and manutaelure ol infra-red 
equipmenL 



Aerojet offers oualifled enslneers and 
scientists unparalleled opportunities In 
neiy area ol the guidance and propulsion 

Electronics Engineers 
Physicists 

Mechanical Engineers 
Chemical Engineers 
Electrical Engineers 
Aeronautical Engineers 
Civil Engineers 
Metallurgists 
Chemists 
Mathematicians 
Technical Editors 
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iiave the right to use the data for any 
purpose except as otherwise provided 
in the contract.” This means that 
proprietary protection must be negoti- 
ated in ever)' contract, witli contracting 
officer normally adverse to any such 
stipulation. Industry is attempting to 
obtain a rewording which ssould specif- 
tliat the government not have the right 
to use data except as provided in the 
contract. 

♦ Allowable costs another area of agree- 
ment at top mihtary-industrv levels was 
over allow-.ible costs, and it was hoped 
that a statement of accounting philoso- 

E hy on allocating indirect costs would 
e forthcoming. Industry now fears 
that the Department of Defense will 
come out with a set of definitions on 
what business expenditures arc nut con- 
sidered part of doing business- This 
will place most contnictine on formula, 
with coutmeting offices forced to ne- 
gotiate costs under narrow criteria while 
the potential contractor negotiates 


• Concurrent spare parts. Obligation 
of funds for spare parts is still subject 
to a rule by Congress that contracts 
cannot be made until 6rm specifications 
and prices arc established. By commit- 
ments of intent the armed services are 
ordering spare parts along with new 
equipment. But until new legislation is 
passed by flie Congress, the aircraft in- 
dustry has no protection against can- 
cellations. 

• Working capital interests. Industry 
feels that allowances, if anv. for inter- 
est on borrowed money are insufficient. 
Rising interest rates make this a prob- 
lem. On the other hand, the Anncd 
Services Subcommittee is curious about 
possible delays in turning b.vck money 
to the government under the incentive 
fixed price contracts. There was a nish 
of retundv to USAF and Navv last 
summer amounting to about SsOO mil- 
lion. This hump, provided in the 
original billing price prior t.i tcdctcr- 
inination. might be considered interest- 
free working capital. 


Production and Related-Worker Employment 


(in the 



$338 2 
330 0 
343 2 
34? 8 
311 6 
232 3 
138 9 
130 B 



$104 2 $10 8 

94 5 9 3 

10S 9 11 5 

126 S 13 2 

98 8 10 4 

63 ? 7 6 

40 0 5 5 

38 6 5 5 


5. AIRCRAFT INDUSTRY 

Other Acfr. 

Ports and 

Equipment Total 
$79 5 $532 7 

80 1 513.9 

89 8 SSO.S 

89 3 576 8 

62 7 483 5 

38 3 341 9 

22 I 206 4 

19 6 194 7 


Total Employment 

I9S6- 512 0 

1955 . ... 482 2 

1954 497 8 

1953.. 4791 



949. 175 3 


65 2 



16.1 110 B 804 1 

13 7 109 4 750 9 

16 I 125 2 805 6 

18 0 115 9 790 3 

14 5 81 6 660 7 

10 e 48 8 463 6 

8 3 29 3 281 8 

8 2 27 0 264 I 


Average Hourly Earnings of Production Workers 


956- $2 27 $2 28 $2 26 

955 2 17 2.17 2 18 

954 2 08 2 09 2 09 

953 . 1 99 2 03 2 03 

952 I 87 1 98 2 OS 

951 1 75 1 89 1 93 

950 1 622 1 696 1 743 

949 1 548 1 603 1.630 


$2 29 $2 27 

2 17 2 17 

2 07 2 08 

I 99 2 00 

1 as I 90 

1 80 1 79 

1 698 1 644 

1 611 1 567 


•Preliminory Rpuret. 
SOURCE- Bureau of Lc 
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194A... RESEARCH e 1956. ..MASS PRODUCTION 

For 13 years Aerojet-General has pioneered 
•the research and development of infra-red devices. 

tio-M. Aerojet and Aerojet alone has perfected 
the high-volume production of infra-red systems for; 

GUIDANCE 
WIDE-ANGLE SEARCH 
AUTOMATIC TRACKING 
GUNFIRE CONTROL 



Electronics engineers... physicists... Aerojet Invites you 

to pinpoint your own targets, "lock on" your own future.. . 
in the dynamic new field of infra-red. 
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NEW! 

Trailer-mounted, 
universal jet engine 
test stand with 
remote control house 

Accommodates 22 different jet 

engines including the latest, 
most powerful models 

The straddle-leg design and built-in hoisting 
mechanism of the new Kittell-Lacy universal 
test stand allow mounting of jet engines from 
any type of transportation dolly witliout using 
any other hoisting equipment. 

The remote control house is sound proofed and 
incorporates all instrumentation necessary for 
run-up tests, including a newly developed digital 
fuel flow indicator and tachometer readout. 
Other similar Kittell-Lacy units are built on 
standard commercial trailers which peimit rapid 
highway travel. These incorporate their own 
compressor and generator systems, enabling them 
to operate independently of support utilities. 




Include 


iilencecs available from Killell-Lacy. Tlics 
serpentine, lielical. resonant, absorption lube and insertion types 
to meet a wide range of air velocity and temperature. Any size 
or shape can be built to customer stnictural and performance 
specifications with acoustic performance and endurance guar- 
anteed. L.itest designs incorporate the amazing Basaltwool’ 
which allows liigher temperature operation. 


lional requirements of an air blast facility, \vithstands inlr 

can be remotely controlled. The Kittell-Lacy design was b< 
suited to requirements and cost far less than standard comi 



Two (luge SO-ton deers for a sound treated jet aircraft test cell 
can be opened or closed in just 30 seconds.' Siwcial closing mech- 
anism insures feather-light contact with the building. Designed 
and fabricated by Kittell-Lacy, these doors ore acoustically 
sealed, providing a virtually air-tight unclosure. Doon are built 
witli energy-absorbing hinges to relieve explosion pressures. 



KITTELL ■ EA.CY, ZTVC. 
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Equipment Rivals Airframe in Complexity 


By George L. Christian 

Heavy impact of equipment on complete weapon systems is underlined 
by the fact that it now takes as long to develop the equipment for an aircraft 
as it docs to develop the airframe. 

Time lag is even more critical in the case of missiles. It takes longer to 
develop the guidance system for a modem missile (5-8 years) than it does to 


complete the airframe (5-5 years). 

I'liis situation is slowing the forward 
progress of some lines of aircraft equip- 
ment. Nonetheless, many advances 
were made last vear in aircraft equip- 
ment. Some were due to the efforts of 
equipment makers, others to airframe 
manufacturers working under the 
weapon system concept- 
Recent Advances 

An .\viAiiON Week survey of air- 
frame manufacturers brought out these 
equipment advances made during 1956. 
Tlvey give a good insight into what 
equipment progress may be expected in 
the immediate hiturc. 

• Avionics: Big strides have been made 
in the transition from tlie old black box 
concept to the new. integrated systems 
concept, Sinail. figliter-tvpe aircraft 
are following the lead of large planes in 
converting from d.c. to a.c. electrical 

• Detection-air-to-air: Infrared detec- 

tion and rango-finding devices for 6ght- 
ers are beginning to move out of the 
hiboratorv into aircraft. 

• Detection-submarine: Significant ad- 
vances are just being realized in air- 
borne urrdcrwatcr detection gear. Op- 
erational progress in liow to use the 
equipment is allowing operators to ac- 
complish feats todav that would have 
been impossible two years ago. 

• Hydraulics: Much of the past year was 
spent in component testing and evalua- 
tion for high temperature applications. 
Class 5 hvdraulic svstems which will 
withstand 400F arc non possible. But 
|)tmips. fluids and seals give marginal 
performance at this temperature, ac- 
cording to airframe makers. Tlic low 
temperature limit of —651' mav h.ive 
to be relaxed. 

• Pneumatics: Number of air-actuated 
elovices is growing on airplanes already 
equipped with pnciim.atic system. 

• Carhridge achiated devices: Use of 
CADs is expanding in aircraft. Their 
use in a plane already equipped with 
dual hydraulic systems may eliminate 
Ihe need for compressor-powered pneu- 
matic systems, some airplane mamifac- 

• .Ail conditioning and pressurization: 
Air cooling turbine weight is being 
halved while output is kept constant. 
Cockpit scaling techniques arc improv- 
ing considerably. 

• hlateriais: Titanium will probably be 


used only as an interim structural ma- 
terial for fighters. Their very liigh speed 
capabilitv portends a progression di- 
rection from aluminum to steel because 
of the very high skin heats expected. But 
titanium should prove of great value 
in the construction of bombers and 
transports flving at Mach 2-3.5. 

I'cw, small 1956 fighter-type aircraft 
were built with a.c, primary electrical 
systems, although larger bombers have 
l>cen using a.c. for seseral years. 

Principal reason for big planes being 
aliead of the small in conversion to 
lighter a.c. electrical systems is tliat 
bombers have much more use for a.c. 
to power their more elaborate avionic 
equipments. 

Comparable devices are just now ap- 
|)earing on fighters in quantity. Also, 
the constant-speed dri\e ncccssarv to 
regulate an alternator’s rpm. regardless 
of engine speed is a rclativch' bulky 
dcsicc which must fit between engine 
drive pad and alternator. In small air- 
craft. fitting such a drise in engine 
.icccssory space is a problem. 

Some fighter designers tend towards 
hvdraulic constant-speed drives rather 
than pneumatically-driven units be- 
cause fhes’ bclicsc it is more efficient 
to extract shaft horsepower from tlic 
engine than to bleed compressor air. 
riiev sav that it may be all right to use 
compressor bleed air to dtisc acces- 
sories on multi-engine planes with mul- 
tiple sources of air as on Boeing’s 
B-52, but, on a small plane, bleeding 
.lir from its single powcrplant is a seri- 
ous consideration. 

Hot Hydraulics 

During the past year, many airframe 
manufacturers gingerly approached hot 
(-tool') livdraulic systems. Efforts of 
Indraulic groups centered around dc- 
scloping serviceable -tOOF systems. To 
iichieve this goal, kboratory teclinicians 
were testing many hydraulic system 
eoinpoiicnts for compatibility with 
I'igh-tcmpcraturc operation and with 
their own hydraulic system design. 

Among components under test: 
pumps, hoses, fluids, packings and fil- 
ters. One airframe maker is currently 
bringing these units out of flic labora- 
torv and is ready to put them together 
in a "svnthetic hvdraulic ivsteni" (syn- 
thetic in that it is a complete .system 
but docs not duplicate an actual sys- 


tem going into a plane) to see how it 
holds up under continuous operation 

at -tool-'. 

.Another aircraft manufacturer told 
.Aviation VA'eek that he had reached 
his immediate goal of a serviceable 
■lOOF hydraulic system. But deficiencies 
exist in pumps, fluid and seab. 

One livdtaulic department head cited 
these specific high femperatiitc tests 
his laboratory group b working on. 

• Hose. Tests of Teflon-lined, high- 
pressure hose arc giving promising re- 
sults. A problem is that not all manu- 
f.icturcrs' ho.se samples produce tlic 
same test results. Tests will also be 
conducted on all-metal hose, conu- 
gated to attempt to give it flexibility. 

Pteliminarv’ indications are that this 
hose is limited in flcxibilih’, is heavy 
and will have f.itigue problems. 

• Fluids. Four higli-tcmpcraturc fluids 
are undergoing tests; Monsanto’s OS45 
and OS-45-1, and Wright Field’s MLO- 
8200 and MLO-8515. Comparisons 
are being made to see which has the 
best high temperature resistance. To 
date, results show that all four fluids 
liave verv similar properties. 

Preliminary conclusions arc that these 
fluids will change in lubricity, viscosity 
and flash point when operating con- 
tinuously under high temperatures and 
thev arc susceptible to deterioration 
svhen contaminated with such products 
as water. Therefore high-tcmperaturc 
hvdraulic systems will have to be de- 
signed to live with these fluids. 

Cost of the Monsanto fluids, which 
are silicate ester base, is S20 a gallon. 

• Packings. Two newly developed hy- 
draulic system packing materials whicli 
are giving promising results in pre- 
liminary tests arc: LS-53 fluoio-silicone 
Dow Corning Corporation compound 
(AW [an. 14. p- 82), and Viton A 

fluoroiiatcd hytitoe.irbon materia! pro- 
duced bv E. I du Pont de Nemours & 
C2o, Botli liiivc excellent tcsisfancc to 
higli temperatures and to swelling and 
deterioration when exposed to hy- 
draulic and other aircraft fluids. 

• Fillers. Rigimesh all-metal filters 
produced bv .Aircraft Porous Media 
'.-AW March' 26. 1956, p. 75) are being 
tested to determine tlicir filtering effi- 
ciency and dirt holding capacity. Since 
the filters are of all-metal construction. 
400K creates no temperature problems. 

.Airframe manufacturers are divided 
on the need for high-pressure com- 
pressor powered pneumatic systems 
aboard supersonic planes. 

One philo.sophy nolds that it an air- 
craft incorporates a pneumatic system, 
this s'stenr sliould bo used to power 
any ancillarv' devices added to the 
plane during its normal evolution, Rc.i- 
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Only the men are flying 


The fact is, men beat birds at 
their own game. Even when our 
feathered friends are grounded, we're 
aloft; flying ever higher, faster, safer, 
further- And. unbelievable as it may 
seem, more accurately. 

Among the companies spear- 
heading man’s conquest of the sky 
are nine of the GPE Group. Their 
contributions are basic— technologi- 
cal bench marks such as— 

• the only compass systems 
that always know where north is, 
whatever the plane does, wherever 
it goes: Kearfott’s stable-platform 
gyro compasses; 


• the only simulators to meet 
the need for on-the-ground training 
in supersonic flight; famous Link 
jet simulators: 

• the only airborne navigation 
systems in operational use guiding 
planes automatically and with un- 
precedented accuracy — anywhere, 
in any weather; GPL Doppler auto- 
navigators. 

Inertial navigation, missile guid- 
ance, photoscience, and certain nu- 
clear power applications, are some 
other phases of aviation in which 
GPE companies are deeply and 
jointly involved. And while many of 


the products of the GPE companies 
— particularly in the field of avia- 
tion-serve defense needs today, the 
important scientific advances they 
embody ate "plowshares” for to- 
morrow. 

Aviation is bul one industry in 
which GPE companies work. A bro- 
chure describing the activities of the 
group is available. More than a 
dozen basic industries are served by 
products resulting from GPE coor- 
dinated technologies and resources. 


GENERAL PRECISION EOUIPMENT 
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I 

man aloft 



The coordinated resources of the 
companies of the GPE Group, so ef- 
fective in anticipating and meeting 
the needs of flight, serve with equal 
effectiveness other industries such as: 
Automatic Controls anil Instrumentation 
Chemical and Petroleum 
Marine 

Motion Picture ami Television 
Paper, Printing anil Textile 
Povrer Generation anil Conversion 
Steel, Mining, Transportation 



Corporation, 92 Gold Street, 
New York 38, New York. 


son is tliat the Indrnulic system's pri- 
inarv. vital function is to power the 
flight control system. ,\ny additions to 
this ssstem nii|lit compromise its pti- 
man' job of helping tlic pilot fly the 
sliip. 'nicrcfore, it is wiser to add to 
tire pneumatic system wliere .such a 
vital joii will not he compromised. 

I'nnctions wliich might be added to 
pncimiatie systems include; extension 
of buried missile launchers, actuation 
of boundary layer control devices, or 
windsliicld rain removal. 

Another plane maker feels tliat a 
emnprcssor-powctcd pneumatic system 
is not required aboard modem figlitcrs. 
A dual hvdraulic system, it is felt, will 
provide the high degree of integrity 
needed for the powered fliglit control 
svstem plus the operation of sueli sys- 
tems as landing gear and «ing flap re- 
traction and extension. 

lli|li-prcssutc one- or multi-shot air 
bottles can be used for such emergency 
operations, as blowing down tlic land- 
ing gear or applying brakes. 

C.irtridgc ;ictciated devices can round 
out ancillary system 0|)er,ition by salvo- 


ing externa] stores and ejecting crew 
membets- 

Much metallurgical work was done in 
laboratories last vear to develop metals 
and finishes capable of vvitlistandiivg the 
erosive effects of liigh vciocih gases 
used in cartridge actuated devices. 

Having to design jet engine bleed 
ait svstems to the higher tcmpcrahirc 
and pressure outputs of modern engine 
compressors has required considerable 
dcveiopincnt in low pressure pneumatic 
svstem components as couplings, expan- 
sion bellows and joints, insulation. 

Big strides have been made in de- 
creasing the size of air cycle refrigera- 
tion units bv developing ligliter. nigli 
.speed turbines. Example is a typical 
fighter cockpit cooling turliinc whose 
vvciglit was almost cut in half, from 
18 lb. to 91 lb. Yet its output remained 
unchanged. 

Recent developments h.ive slowed 
cockpit air leakage considerably. .Among 
them ate: careful fuselage design and 
fabrication: more effective, inflatabio 
cano|j\ seals, and better sealing of the 
many controls coming into the cockpit. 


USAF Moves Trouble Shooting 
Off Line Into Specialist Shop 


Wriglit-Patterson AFB— increasing 

complexity of supersonic weapon sys- 
tem accessories and decreasing avail- 
abilitv of off-the-shelf airborne equip- 
ment arc driving accessory trouble 
shooting off the flight line into special- 
ized maintenance shops. 

An official at USAFs Wright Air De- 
velopment Center savs. "We can't 
afford to have a flight line full of 
PhDs. - . . Current trend in the Ait 
Force is to ignore the reason for an 
accessory's malfunction on the fliglit 
line— if it doesn’t work, remove it and 
replace it— R. & R. Send it back to a 
specialist’s shop and let him do the 
trouble shooting.” 

To offset tliis, a new drive is On for 
siinpiicitv in weapon systems. 

An Aviaiion Wkf.k survey at 
W.ADC's Equipment Laboratory 
brought uut these trends and dcvelop- 

• Air transportability for maximum 
mobility must be designed into all air- 
craft ground siqjport equipment. 

• Unification of functions in one 
grmnid suporf vehicle. 

• Noise reduction of ground eqiii|)ineiit 
lo make the fliglit line more livable, 

• Standardization of ground support 
equipment to reduce the logistics prob- 
lem. Aiming such items are missile 
trailers, jet engine handling equipment 
and aircraft tmv bars. 

• Expansion of flight simulator capa- 
bilities to include v isual simulation and 


to train coinpicte five or six man crews 
in all phases of a mission. Universal 
trainers, which can be tc-programmed 
from one weapon system to another, 
arc also being developed. 

• Investigation of radiant heat to keep 
nmwavs clear of snow and ice. A lest 
section of radiant-licated runway oper- 
ating at Limestone .AFB, Me., suggests 
that a radiant heating system can pay 
for itself in 8-10 years. 

• Design of an aeronautical series of 
wrenches, small and slim enough to 
fit into the hard-to-get-at corners of a 
tightly-packed airframe. 

Ready Items 

.Ainoiig new equipment in or going 

• Portable runwav lighting system in- 
cluding ail lights, cables, transformers 
and control equipment. Being coin- 
plctciy Wiitcr-proof. it can be set up on 
the ground without special conduit or 
housing, be picked up and moved easily 
to new air bases. 

• Helicopter-trausportable aash fire 
fighting equipment which will be de- 
livered to the Air Force this spring. 

•An example of consolidation of sev- 
eral services in a single vehicle is file 
M.A-3 multi-purpose servicing unit made 
bv Beecli Aircr.ift and the earlier MA-1 
niade bv Consolidated Diesel Electric 
Corp. (AW Dec. 27. 19?d, p. 55). 
Services fumisiied by tlic MA-1 unit; 

• High pressure (1.500 psi.) air for 
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Since 1937 Librascope has earned and 
achieved— on an ever expanding scale— 
a position of leadership in the design, 
development and manufacture of 
computers, automatic controls and data 
handling systems for military and 
industrial applications. 

Librascope, through a unique 
combination of electronic, magnetic, 
mechanical and optical techniques, 
consistently demonstrates an outstanding 
facility for the production of precision 
instrumentation and devices, 

The creative ability of an exceptional 
engineering staff and the production 
capacity of a superbly equipped 
2CK5,000 sq. ft. plant facility can be 
focused on your computer-control 
problem. Consult Librascope today. 


The 

Capacity 

for 

Achievement 



Link Simulators — rehearsal for reality 


The Martin TM-61 Matador, deadly ground-to- 
ground tactical missile of the USAF, already is 
standing guard over Free Europe's Eastern fron- 
tiers. And with the help of a Link radar signal 
simulator for the Matador, the potent weapon 
soon will be controlled by the world’s best- 
trained missile guidance crews. 

The Link simulator, which the Air Force re- 
cently incorporated into its state-side training 
programs, serves as a "stand-in" for the expensive 


Matador during simulated training missions. 
Using their own operational missile control 
equipment, guidance crews can direct the make- 
believe Matador from launching to a direct hit 
on an "enemy” installation . . . and the simulated 
mission is just as realistic as an actual one. 

Link simulators furnish American defense teams 
with today's practice that becomes tomorrow's 
reality — with greater economy and efficiency 
than ever before. 


# Pioneer ond World's leodi'ng Producer of Flight Simulators 
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One of GPL's ground speed a 
drift angle measuring equipmen 
AN/APN-81, provides basic input 
formation to computers which tell < 
Force WB-80s exactly where they 


every Sight second. 

GPL auto-navigators give an instan- 
taneous and continuous display: 
Ground Speed and Drift Angle: Wind 
Speed and Direction: Longitude and 
Utitude: Shortest Course-To-Destina- 
tion: Steering Signal To Pilot (or auto- 


pilot). 
The s 


stems were developed for the 
: (WADC). They are the re- 
1 achievement comparable in 


The benefits of these GPL systems 
ixtend to every area of flight. Their vast 
Dotential has just begun to be explored. 
tMready, air fines awaiting delivery of 

ind counting on it for safe, direct and 
iconomica! global operation. 



ground speed 
& drift angle 

ANY TIME, ANYWHERE, ANY WEATHER 


One look and the pilot knows. In a glance he 
reads actual ground speed and drift angle. 

This vital data — never before available — is 
displayed on the flight panel automatically and 
continuously. 

The dials "read” the key unit in GPL’s revolu- 
tionary Doppler auto-navigation systems. Other 
equally phenomenal units in these systems tell where 
you are and how to get where you’re going. The sys- 
tems operate entirely without ground or celestial aid. 

Proved globally in millions of operationeJ miles 


and many types of military aircraft, these remark- 
able GPL systems will, one day soon, make flying 
safer, more convenient and more economical for 
everyone. 
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• MANUFACTURING 

charging landing gear struts and hy- 
draulic system accumulators. 

• Low pressure (50 psi.) air to start jet 
engines. 

• Ail conditioning to cool crew area and 
aiionic equipment. The self propelled 
s'cliiclc also senes as a tmv. 

Omitted from the MA-5 arc oxvgcn 
and fuel servicing gear. Because both arc 
potentially dangerous. Air T'orcc thinks 
they should be taken care of scpratch. 
Simplicity & Standardization 

Conflicting reauirements show ujj in 
some ground handling equipment. 
Mis-silc-cirrying trailers, for instiince. 
must be eu.stom-fitted to the missile 
being ti.msportcd. But the USAl' wants 
to standardize trailers to lower cost and 
simplify maintenance and suppli’. 

One solution is to standardize the 
chassis and tailor only the superstruc- 
ture to the missile. 

.Airframe manuf.ictmcrs have been de- 
signing the engine handling equipment 
for their own planes, causing consider- 
able d^lieation and unnecessary ex- 
pense. Tlie Air h'orcc called three air- 
plane makers together witli this result: 
one engine handling dcsice which will 
service several different figliter aircraft. 

AA'ADC also deielopcJ a universal 
tow bat whicli can be used witli 15 
different aircraft. .A htter version is 
being tested whicli will handle 25 
different types, both US.AI'' and Naiv, 

US.AT is seeking a landing barrier 
sshich will be less of an emergency de- 
uce and more of a routine aid. 

TTic US.AT wants to get rid of the 
cumbersome anchor chain method. 'Ihc 
chain is hcaiy and takes a lot of iiiitn 
power to reset it ;iftcr use. Replacing the 
eliain is slow, which means that scicr.il 
aircraft cannot use it in quick succession. 

New system may use friction de- 
vices on either side of the runwai- to 
produce tension automatically on an 
iiitcrconnccting cable which is picked 
up by landing .aircraft to slow it. The 
device requires no manpower to re- 
set and it can be quickly disengaged 
from one plane and reset for the next. 

Circling lights, a new dei’clopmcnt in 
runway lighting, are being designed to 
assist jet landings. Because thev iisuallv 
approach air fields at higher altitudes 
and circle at greater distances from the 
runway than piston pilots, jet airmen 
need special lights to fielp them identify 

Tcntafisc plan is to install circling 
lights in a line 25 ft. outside each row 
of existing tunwav lights. Probable 
spacing will be one every 1,000 ft. 

on the IvastAVest ^runwav”at '\Vright 
I'ield, according to W'.ADC. A tnlly- 
dcvclopcd set, being produced by the 
ACA division of Klastic Stop Nut Cor- 
poration of .America, 'will be dciiietcd 


A quarter of a century of dependability! 


Whether Electronic or Electro-mechanical, see SEABOARD 
for your intervalometer, flasher or timing applications. 
The experience of a quarter of a century i.s available to 
assist your engineering staff in its timing problems. 



Write us regarding your requirements. 
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How Holley’s 
Compressor Governors 
Help New Jets to 
Supersonic Speeds 


“City-savers” Air Force men call them: the J-57- 
powered F-lOO, F-101, F-102 and Navy F8U, with 
level flight speeds faster than sound. And city-savers 
they could well be. Certainly their rapid approach 
to the fringe of Mach 2 heralds a new era in the 
progress of jet flight. 

Sharing in the development of this new brood of 
supersonic fighters, Holley engineers, working close- 
ly with Pratt & Whitney Aircraft on the J-57 engine, 
designed the compressor bleed governor. 

This new Holley compressor bleed governor is one 
more example of Holley’s continuing leadership in 
the design, development and manufacture of supe- 
rior engine control systems for both military and 
civilian use 


• SMOFICATIONS 


U. S. Gas Turbine Engines 
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Charles Lutwidge Dodgson and the Red Queen 


Dr. Dodgso.v would be delighted with a parallel to the 
prophetic environment he devised for his Red Queen and 
Alice in his classic “Through The Looking Glass.” The 
advanced-electronics industry is running as fast as possible 


to keep ahead of Tomorrow. But certain of .America’s 
advanced-electronics companies have achieved in their 
work a velocity that has borne them beyond hitherto 


LITTON INDUSTRIES be 


• SPECIFICATIONS 


U. S. Commercial Transports 
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U. S. Civil and Military Rotary-Wing Aircraft 
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U. S. Personal and Business Aircraft 







AVIEN’S I TTR keeps hot Jets "hot”. . . and safe 


You may be able lo plot a jet engine’s overheat limits 
accurately enough on paper ... but what actually happens 
in flight? When is the serviceability range exceeded? When 
does overhaul ... or replacement . . . become a must? The 
wrong answers can mean a lost engine, plane . . . and crew. 
Getting the right answers every time is the job of TTR 

Providing both panel indication of operating temperature, 

... and ground crew . . . exactly when engines approach 
the dangerous "overdone” region. The result is improved 
flight safely at high thrust operation, plus simplified main- 
tenance and reduced aircraft down time. 

A product of Avien's unsurpassed experience in design- 
ing and manufacturing engine temperature instrumenta- 


tion for high performance aircraft, the TTR system is 
equally applicable to turbo-jet and turbo-prop engines- 
Employing Avien's seno-driven, self-balancing ga^ng 

detects and logs as little as one second of overheat. De- 
signed to meet the specialized requirements of today's , , , 
and tomorrow's . . . aircraft, it can monitor a single tem- 
perature limit, a multiple group, or any range of engine 
temperatures. 

Now specificd.by the USAF for all F86D "Sabrejets,” 
the TTR system brings to both military and commercial 
flight a precision too! for resolving the conflicting require- 
ments of high efficiency and maximum flight safety. Per- 
haps it can help you solve a lough engine temperature 
problem. For more information, write Sales Engineering 





U. S. Reciprocating Engines 
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Leading Foreign Aircraft 
Military and Civil 
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Leading Foreign Aircraft 
Military and Civil 
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Leading Foreign Aircraft 
Military and Civil 
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Leading Foreign Aircraft, Military and Civil 
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• ROTATING COMPONENTS 

• RADAR ANTENNA DEVICES 

• GYROS 

• COMPONENT PACKAGING 


ECLIPSE-PIONEER DIVISION, BENDIX AVIATION CORPORATION 
TETERBORO, N.J. 
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Ay-1?0SlS^rS)ZE 11 FRAME — AUTOSYN^ SYNCHROS — AY-300 SOQB, SIZE 8 FRAME 
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ORDNANCE AND NAVY TYPE AUTOSYN SYNCHROS 



i PRECISION GYROS FOR ALL APPLICATIONS 

Eclipse'Ptoneer . . . tho notion's foremost supplier of panel Indicator gyros . . . offers o complete lino of 
gyros to meet oil opplicotions. Thls^ group Includes oil the bosic vertical, rote, free, and directlenol gyro 
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Breakdown of Combined total of AIRCRAFT & MISSILE Expenditures 


AVIONICS INDUSTRY shore of lotol 
estimated onbosis of 25% of total 
AIRCRAFT EXPENDITURES ond50“/ 
of totol MISSILE EXPENDITURES 
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Missiles Mean Avionic Profit Headache 


Ry Phili] 

Trend from piloted aircraft to in 
more business, more headaches, cliar 
and new directions for technological 

• More Business; Avionics will get an 
increasing share of the defense budget 
because the avionic content of missiles 
averages about A0-S0% of total weapon 
cost, roughly Iwicc that of piloted air- 
iraft. 

• More headaches: Replacing and 

.mgincnting the human pilot with avi- 
onic black bo.rcs will increase militars' 
demands for greater reliabilitw better 
performance, lower wdglit, smaller size. 

• New ways of doing business; Tire 
asionics industry's single direct cus- 
tomer in the past-thc Gmeriiment- 
will become one of its smallest. Mote 
and more avionics ecjnipmcnt «ill be 
sold directls’ to weapon ssstcni prime 
contractors and in the case of missiles, 
some of these will be avionic manufac- 
turers themselves. 

• Clunging teclinological einpliasis: 
Fmphasis will shift from development 
of radio tor ground-air voice communi- 
cation to its use for point-to-pnnt com- 
iminictition, nr for data transmission and 
remote control of pilotless ;iircraft and 
missiles. Need to make a missile invul- 

548 


) J. Klass 

issiles will bring the avionics industry 
ges in the «ay tlie liusiness is done 
efforts. For example: 

nerablo to enemy eoimfemicasiires «ill 
result in more emphasis on self-con- 
tained guidance sy stems, less on ground- 

Sponsorship Dilemma 

One serious problem raised bv the 
trend toward missiles is: who will spon- 
sor state-of-the-art and system develop- 
ments needed for future generations of 
missiles? 

Some complex avionic sistems, such 
as bombing-navigation and fire con- 
trol, frequently require a longer gesta- 
tion period than the airfniinc or power- 
plant with which they will be used. 

Prior to tlie weapon sr stem manage- 
ment plan, the military would launcli 
specific equipment developments often 
before it was known on which air- 
frame they would be used. Only by so 
doing could certain critical avionic 
sistems be as-ailable when needed, al- 
tliougli the result sometimes was ill- 
suited til the airpi.mc wiiicli later 
evolved. 


The weapon system management 
plan raised serious fears in the avionics 
industry, and in some militan' circles, 
that there was no ptos ision for develop- 
ing the tecliniqucs and systems wliich 
would be needed for future weapons. 
Tlicy rcasoiicil that weapon system con- 
tractors would be able to sponsor onh 
avionic system developments tor their 
specific needs with the result that 
tne technological svell might soon run 

Wc.ipon system management lias 
not been in operation long enough 
to pro\e or disprove these fears. If 
tlicy were justified in the past, there is 
e\cn more cause for alami. W ith the 
obvious trend toward missiles, everv 
prime contractor operates on the 
weapon system man.igement type plan 
of buying and spccifiing practicalh' 
all the equipment th.it goes into his 

Military Financing? 

It is doubtful svhethcr anv missile 
prime contractor will be given the 
authority to sponsor research and devel- 
opment programs uliicli clearh- have 
no application to liis current project. 
It is equally doubtful whether military 
agencies will be able to sponsor devel- 
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opment of complete guidance or con- 
tiol systems with any assurance tliat 
the specific equipment will be selected 
by some as yet unsclcctcd prime con- 
tractor on a missile wliosc size and con- 
figuration is not even a gleam in a 

ific military can sponsor basic state- 
of-the-art research and development 
into guidance, control, and computing 
techniques, for instance. So it should 
also be possible to sponsor the develop- 
ment of major components and sub- 
systems which can find wide application 
in a variety of missiles. Cvtoscopes, 
stable platforms, infrared components, 
standardized radar intermediate fre- 
quency amplifiers ate typical examples- 

But it still requites a long time to 
design and produce a complex system, 
even when many of the necessary com- 
ponents and tahniques arc available. 
Company Financing? 

Solution to this problem may lie in 
avionic industry financed research and 
dmelopmcnt, with militarv agencies 
like Bureau of Aeronautics and Wriglit 
Air Developincnt Center, giving in- 
direct guidance- Behind this approach 
is the idea that a company specializing, 
for example, in infrared components is 
possibly in tlie best position to know 
where the state-of-tne-art needs ad- 
vancement. based on tlie needs of its 
infrared guidance system and missile 

Older, larger as ionics companies long 
has’e operated this wav in their non-mili- 
tar\- business. The price of their non- 
military products includes funds for 
financing future company dcrebpinciit 
and research efforts. 

In the military field, avionic com- 
panies has'c trouble selling the same 
concept. The militaiy beliescs that it 
should direct and control research and 
development to be sure it meets its 
cud n^s and to obtain patent rights to 
such dci'clopments. weapon system 
management forced some modification 
of this philosophy. The trend to missiles 
may force a more drastic change. 

Defense Department officials on 
many occasions have urged industry to 
supplement military research ,ind de- 
velopment efforts with company funds. 
However, the profit level on military 
procurement docs not provide much 
margin for financing company research, 

Althougli the goi’cmmcnt will con- 
tinue to sponsor ba.sic research and de- 
velopment. tlic trend to missiles will 
make it more difficult to sponsor specific 
avionic developincnt programs. Tliis 
important area, between what might be 
tenned the techniques and the ultimate 
hardware tailored to a specific missile, 
is one which the avionics industry raav 
have to fill with company effort. How- 
ever, the Government will have to find 
some indirect way to provide the finan- 


cial resources needed for such work- 

Specd and extent which guided mis- 
siles take over tactical responsibilities 
of piloted aircraft depends partly on the 
ingenuity of the avionics designer and 
manufacturer. 

Despite remarkable strides during the 
past decade, the avionics industn' still 
has a long way to go before it can match 
the versatile capabilities of the human 
pilot, h'or insfance, avionic designers 
build 100-lb. autopilots tliat flv an 
airplane far more proficiently tlian the 
luuiian pilot, make instrument ap- 
proaches with greater precision and less 
strain. 

But this 100 lb. autopilot performs 
only a small portion of the total job 
which the human pilot perfonns. The 
autopilot by itself can not distinguish 
between tlie Hudson river and the Dela- 
ware river for navigation purposes. 

A 1 50-lb, Doppler radar automatic 
navigator can continuously determine 
an airplane's exact position far more 
accurately and dependably than a hu- 
man pilot or navigator, but this is but 
a single function. The auto-navigator 
can not determine where to aim tlie 
airplane in order to shoot down an at- 
tacking bomber- Hiat requires another 
piece of avionic gear, weigliing at least 
several liundrcd pounds. 

Ability of the avionics designer to 
endow liis systems with multi-function 
capiibilitics, or to iiiicro-miniatnrize 
construction so tliat the different sys- 
tems required Can compete more fa- 
vorably with the pilot's weiglit svill 
largely determine luiw fast the burden 
of aerial warfare shifts from piloted to 
pilotless aircraft. 

Digital Computer 

All excellent example of efforts to 
integrate functions witli reductions in 
overall equipment size, weight and cost, 
is tlie central station digital computer. 

In the past, a bomber carried a num- 
ber of analog computers, eacli of which 
performed a .specialized function and 
normally for only a portion of the total 
mission. There miglit be one computer 
for bombing, another for navigation, a 
third for bomber fail defense, a fourth 
to compute altitudc-airspeed-tempcra- 
turc dat-j, others for use in the inte- 
grated flight instruments, navigation 
aids and autopilot. 

One airborne digital computer can 
perform all of these fiinctions, and more. 
Using transistors and techniques devel- 
oped in recent years, major reduction in 
overall size and weight is possible. One 
unit now under Navy test wciglis only 
one-tliird as much as the individual 
analog computers it replaces and oc- 
cupies only onc-fiftli as much space. 

This means that an aiqilanc or mi.s- 
sile could be equipped with dual digital 
computers, one for standby to provide 
increased reliability, and still achieve 


significant savings in size and weight. 
(A proposal to use a central airborne 
digital computer in airliners for sim- 
ilar reasons was proposed during the 
recent meeting of the Institute of the 
.Aeronnufical Sciences [AW Feb. 11, p. 
97)). 

Tlie progress which the avionics in- 
dustry makes in improving tlie reliabil- 
ity of its products, despite incrtasiiig 
complexity, will also determine the pace 
of the trend to missiles. In a piloted air- 
craft. there arc many failures which, 
tliaiiks to file versatile human pilot 
aboard, will not wash out the weapon 
01 the mission. Tliis is seldom the case 
with a missile. 

Rolioble Reliability 

Reliability of avionic equipment in- 
tended for missiles must be many or- 
ders of magnitude better than that re- 
quited for piloted aircraft. And this 
must be acliieved despite a more rugged 
operating environment and mote 
cramped Construction- 

Reliability of avionic equipment does 
not need to decrease with increasing 
complexity, providing tliat suitable ef- 
forts ate applied to root out basic con- 
trollable causes of unreliability. Two 
examples, recently cited by James M. 
Bridges, director of electronics in the 
Office of the Assistant Sectohiry of De- 
fense for Engineering, are: 

• Fire contnil system with 45,000 parts 
operates for three times as long between 
failures as an earlier fire control system 
with only half as many parts. 

• Airborne digital bombing-navigation 
computer witli 10,000 parts (including 
300 tubes and 96 transistors) has oper- 
ated for 450 hr.. 135 of them in the 
air in tactical exercises, with only four 
failures. Only one of these affect^ tire 
computer's flight availability. 

Initially the fire control system cited 
above had a mean time between failures 
of only tlirec hours, in contrast to its 
present value of 18 lit. The improved 
reliability resulted from a comprehensive 
program at Hughes Aircraft which in- 
cluded the prompt analysis of es'ciy 
failure during production test with 
speedy feedback of such information to 
the engineering department for imme- 
fliatc corrective action. 

Similarly, the remarkable reliability 
of the airborne digital computer did not 
|ust happen. An extensive reliability 
program at Librascope determined the 
natural failure modes of the available 
components and led to design of cir- 
cuits which avoided these natural fail- 
ure tendencies. 

One serious roadblock to improving 
avionic equipment reliability has been 
components. The equipment manufac- 
turer criticizes the component manu- 
facturer for failure to provide reliable 
components. To this the component 
maker replies that the equipment dc- 
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Kenrard and V. C. McIntosh of WRIGHT AIR DEVELOPMENT CENTER. 
Install Magnetic Tape Recorder in F-IOI Aircraft. 


Dynamics Section, Engineering 
Support Branch at Wright Air 
Development Center’s Equip- 
ment Laboratory is primarily 
responsible for evaluating air- 
craft equipment under condi- 
tions of actual use . . . partic- 
ularly vibration, shock, and 
acceleration. Under Section 
Chief D. C. Kennard, it records 
these phenomena as they actu- 
ally exist in aircraft and mis- 
siles under all conceivable 
service conditions. 

Prior to 1952, 12-channel 
recording oscUIographs were 
used. But weight and size lim- 
ited their use, as did the need 
for an operator to set attenu- 
ators for optimum sensitivity 
on each channel. Furthermore, 
the Dynamics Section is partic- 
ularly interested in the fre- 
quency content of vibration, 
and the relative amplitude of 


each component frequency- 
But getting this information 
from oscillograph traces proved 
something of a problem. Visual 
examination was neither accu- 
rate nor complete. The Section 
resigned itself to using the 24- 
point method of Fourier 
Analysis in conjunction with 
punched card equipment, but 
was far from satisfied. 

Searching for an entirely new 
approach, the Dynamics Sec- 
tion settled on magnetic tape 
recording, despite the fact that 
no suitable equipment was 
in existence. On November 2, 
1949, in Exhibit MCREXE84- 
2, The Air Force called for the 
development of airborne mag- 
netic tape data recording, 
reproduction and analysis 
equipment. 

Among the responses to the 
exhibit was a proposal from 


the Davies Laboratories, Inc. 
Though the company had no 
pre%dous experience with tape 
or recording, the ideas which 
Corner L. Davies set forth in 
that proposal were interesting 
enough to gain his company 
the contract. Let on April 7, 
1950, it called for three 14- 
channel airborne recorders, a 
14-channel ground playback 
unit, and a dual channel auto- 
matic wave analyzer. 

The combined efforts of 
Davies and his staff, and the 
Dynamics Section overcame 
obstacles that for years had 
chained magnetic tape to the 
broadcasting studio. The first 
system delivered to the Dy- 
namics Section included such 
refinements as servo speed 
control for correcting low- 
frequency tape speed variations 
and a unique, completely elec- 


250 


MAGNETIC TAPE data recording 
Born: April 7, 1950 


Today, magnetic tape is an accepted tool for data acquisition, 
processing, and storage. It has proved its worth in laboratories, 
industrial plants, even missile test centers. But a decade ago 
magnetic tape data recording did not exist. And without the 
inspired cooperation of a government agency and a private 
enterprise, it might not exist yet. 


tronic compensation system for 
eliminating the effects of wow 
and flutter. 

By 1952 magnetic tape data 
recording was a reality, with 
the delivery and acceptance of 
the first complete system for 
airborne use in November. 

Substantially all the require- 
ments set forth in the 1949 
exhibit had been met. And sev- 
eral had been exceeded. The 
completely self-contained 
recorders were even smaller 
than specified. The three re- 
corders so speeded up data ac- 
quisition that The Air Force 
immediately placed an order 
with Davies for four additional 
channels of analysis equipment. 

With the introduction of 
magnetic tape data recording 
in November, 1952 as a full 
grown art, the technique was 
quickly adopted in laboratories, 
manufacturing plants, and 


government installations across 
the country ... an amazing 
growth. But the record set by 
Davies equipment at Wright 
Air Development Center is im- 
pressive enough in itself. 
Davies recorders have been 
used there in testing every con- 
ceivable kind of aircraft, in- 
cluding: 

F-86A F-86D B-36 B-45 B-47 
B-50 B-52 B-57 B-66 C-47 
C-54 C-123 C-124 C-130 

H-19 KC-97 Q-2A RB-50 
They have been used for 
ground testing at least ten 
different power plants. They 
have been taken to other mili- 
tary installations so that data 
recorded there could be ana- 
lyzed on Davies equipment at 
the Dynamics Section. Most 
important, data made avaUable 
by Davies equipment assisted 
in causing revisions in basic 
Air Force Specifications. It has 


been possible to prove, for ex- 
ample, the importance of high 
frequency vibration as a vital 
design consideration, and 
thereby eliminate an arbitrary 
upper limit of 55 cps on vibra- 
tion testing. 

Surely, magnetic tape data 
recording has been proved 
a development of vital impor- 
tance. But it has even greater 
significance as an outstanding 
example of the benefits of a 
country in which government 
and industry can work hand- 
in-hand . . . cooperating on 
every level for the eventual 
betterment of all mankind. 


ai/ies 
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FOR MAXIMUM PERFORMANCE 

CLIFTON PRECISION SIZE 8 SYNCHROS 


• AVIONICS 

signet Itiis misapplied the dcs’iccs, sub- 
jecting them to operating conditions 
and cnsironniciits for which the; were 
not designed or intended- Tire equip- 
ment designer often retorts tliat it is 
the militars’ wito set tlie requirenrents 
and that He has to try to meet them 
witli the best tliat is asailable. 

If the component manufacturer's 
products arc not of the required qual- 
ity. one good reason is that all too fre- 
quently he fails to learn of component 
deficiencies in time to correct them. 
Eouipment manufacturers find it diffi- 
cult to get speedy reports on failures 
and their basic cause. Component r en- 
tlors, once temou-d, get fener reports. 

Operational ensironment in a new 
missile or airplane usually exceeds the 
MIL specifications to which the com- 
ponents are beng mamifactured. lliis 
means that the equipment manufac- 
turer must run extensive qualification 
tests oil hundreds of different com- 
ponents under the mote scseto en- 
vironmental conditions. Such testing 
is expensive and time consuming and 
may therefore be limited or bvpassed 
to meet delivery schedules. 

Consumers Union 

Collectively tlic hundreds of as'ionic 
equipment manufacturers spend mil- 
lions of manhours and dollars annuallv 
on component qualification testing, vet 
few arc able to keep abreast of needs. 
In dozens of companies across the na- 
tion identical, or nearly identical, qimli- 
ficahon tests arc being run. 

No mechanism or organization ex- 
isted by which manufacturers cmdd ex- 
change qualification test data ivith oth- 
ers in the industri' in order to a\’oid 
duplicating efforts. fSoinc companies 
believe that such data is |jroprictarv 
since thev have run the tests, despite 
the fact that most such work is carried 
on under Government contracts.) 

The Radio - Klectronics • Television 
Manufacturers Association, following a 
recent survey that show'cd its members 
generally were eager to exchange qualifi- 
cation test data, considered establish- 
ment of a laboraton' to handle such an 
exchange. Because RKTMA is a trade 
association, restraint-of-fradc considera- 
tions would prevent it front circulating 
icports on components which failed 
qualification tests. 

Inland Testing Laboratories, a divi- 
sion of Cook Electric Co., reccntli- 
proposed a plan to set up a sort of 
"consumers nnion’’ in the avionics in- 
dustiy. Under the plan, Inland would 
e.x|>aiid its present qualification test 
facilities and personnel and conduct 
wide scale component evaluations, then 
report findings to companies siilsscrib- 
ills to its scn icc. (AW jan. 28, p. 100). 

Representatives of major avionics 
companicj, sounded out by Inland dur- 
ing tile reliability syniposinni in \\'aslt- 


ington, were unanimously enthusiastic 
over the pkm. In addition to ptosiding 
avionic equipment makers with more 
coinporicnt rcliabilit; dahi faster, the 
Inland scri’icc could .also proi’idc ssilu- 
able data to component manufacturers, 
enabling them to correct product dc- 

Uitlike a piloted aircraft, which can 
be test flow n to check out avionic cqtii|)- 
ment before a mission, the state of read- 
iness of a missile must be fully deter- 
mined on the |tomul. 

This explains the growing trend 
toward complex fully automatic field 
checkout equipment for missiles .ind 
also for newer piloted weapon systems. 

Automatic checkout equipment will 
be installed in a jeep or van. rolled to 
an airplane or missile and plugged in. 
The tester will then proceed to check 
out the performance of all of the avionic 
.systems aboard, perhaps the hydraulic, 
pneumatic systems ns well. kXTicn it 
finds a fault, the nincliine will auto- 
matically shift to another test tnutine 
to track down the fault to a specific 
black box which can be replaced on the 
flight line- 

in one sersion, proposed bv Sperrv, 
the tester would even dispense a card 
not only identifving the faulty element, 
hut also telling wlicrc to find a replace- 
ment, what tools and skills arc needed 
for the repair, how long it should take, 
and detailed instructions for making 
the repair. 


WHEJSI.S IK 

MOTIOK. . . 



DEIXDIT CONTROIS CORPORATION 
CONIROl ENCINEERING UNIT 

SiO MOVIDENCE HIGHWAY 
NOtWOOO, MASSACHUSEHS 
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This Pressure 
Transducer tames 
a Turbojet 
tornado ! 


Conirolling the tornado of intake air consumed by 
supersonic jets is the latest assigiimeiil of CUinnini's 
High Resolution Pressure Transducer. This versatile 

efficiency of today's newest and most advanced high 
performance turbojet engines. 


Two of those transducers form the heart of the Giantlini 
designed and prodjccd Variable Inlet Control System 
which limits diffuser air to a steady subsonic flow at 
all speeds and altitudes. Static and total air pressures 
in the diffuser throat are sensed by absolute and differ- 
ential versions of the transducer, and this data is 
transmitted to a computing element. The ratio of pres- 
sures is compared to a stable reference, and error 
signals are fed back to position a variable obstruction, 
or ramp, in the inlet duct. 

By using these unique pressure insfrutnenfs as sensing ele- 
ments in the Giannini system, several distinct advan- 
tages result: the transducers can be located near the 
pressure probes, minimizing pneumatic tubing length; 
no stable amplifier is required since the high level 
output of the transducer potentiometer picIcolTs can 
be used directly; no repeater servo is required; the 
system is flexible, control pressure ratio being altered 
merely by adjusting the reference; the computer can 
be located remote from the transducers. 


The Giannini Variable Inlet Control System is typical 
of applications to svhich this instrument can be put. 
Copobilities of 3S0 volt output, 2000 wire resolution. 
0.8% linearity, repeatability to I % of reading, and its 
rugged insensibility to vibration nnd shock make it 
ideal for use in the most critical airborne controls and 
systems... In case you're not interested in taming a 
torn.ado — perhaps it's only a mild breeze — Giannini 
High Resolution Pressure Transducers are admirably 
suited for telemetering and control applications requir- 
ing the ultimate in accuracy and sensitivity. 




Giannini 


e. M. OIANNINI & CO., INC. • 918 EAST GREEN STREET • PASADENA. CALIFORNIA 
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Control Improvements Due in 1958 


This year equipment is being designed and bitilt, installations planned 
and sites surveyed, which will partially reshape and improve Common System 
navigation and control. But the impact of these improvements will not be 
felt by the men in the cockpits and control centers until 1958 or 1959. 

Included in the catalog of improvements arc: 


• Long range en route radar, enough to 
practically blanket the high densitv air- 
ways in the east and to increase the 
radar traffic control radius around major 
airports from the present 30 mi. out 
to 200 or mote, hirst set, in production 
at Raytheon, is for delivery late this 
>car. All 23 civil cn route radars, plus 
five air defense sets, should bo in oper- 
ation bv late 1958 (AW Nov. 26, 1956, 
p. 39.).' 

•Peripheral VflF-UllF communica- 
tion stations, some 250, which will 
make prossibic direct pilot-to-contrullci 
communications anywhere in the coun- 
try for aircraft above 15,000 ft. and 
over much of tlic nation at lower alti- 
tudes. The Civil Aeron.iutics .Ad- 
ministration hopes to get its new 
peripheral eonmnmications network into 
operation by earlv 1958. 

• Ait traffic control beacon, generally 
conceded to be ns important to im- 
proved traffic control as cn route radar 
and peripheral communications, will be- 
gin CAA evaluation tests this summer 
at New York, Chicago. Boston. W'jsh- 
ington and Norfolk. Major airlines 
operating into these areas have begun 
to install service test trans|)onders. 


a universally recognized need for a 
system which permits specdv trans- 
mission of routine traffic control mes- 
s;igcs between controller and pilot using 
\ isual display techniques to relies'e con- 
gested voice communication clianncls, 
nothing is being done about it. 

Support for ATCSS 

llic .Air Coordinating Committee’s 
as yet unrcleascd report prepared bv its 
Special Working Croup 13 has this to 
say about the need for ATCSS: "In 
areas nhere a high volume of aircraft 
operations must be accommodated, tlic 
use of voice only for air-ground com- 
munication will csentualh' be the 
limiting factor in the use of the airspace 
and a serious problem for the pilot and 
controller." 

The President’s special assistant for 
aviation facilities planning, Edward P. 
Curtis, recently expressed similar views: 
"W'c must, at least, augment out present 
overburdened \oice communications 
with sonic form of rapid simplified data 
link to pass essential information back 


nnd forth behveen controller and pilot, 
and between controllers themselves." 

As far back as 19-18 .ATCSS was 
recognized as a future Common System 
need in the R.idio Technical Com- 
missicn for Aeronautics SC-51 report. 
A modest program launched by the Ait 
Navigation Dcrclopmcnt Board was 
Iniltcd in 1953 because operational re- 
quirements were not sufficiently well de- 
fined and because it was felt that a 
number of classified milit.ary data link 
programs might provide useful tech- 
niques for Coimmm System application. 

Se\-eral military data link systans 
have been developed, including one bv 
General Electric now going into Air 
Force use and :inothcr by Bell Teic- 
pbonc Laboratories for the Navv, 
Recently tlic Defense Dei>artmcnt 
launched a program at Radio Corp. of 
America to develop a new data link 
system which will be stand.ird for both 
Air Force and Navy. 

Control vs. Display 

Tliesc militarv program.? have pro- 
duced know-how whicli can be applied 
to a cisil ATCSS system, altliougli it is 
doubtful whether the military would 
declassify its equipment for use in 
civil aircraft. However, this possibility 
should not be ruled out for existing data 
link systems nhcii thev arc eventually 


Weak Links 

The strengthening of these key links 
in the traffic control chain will point 
up the weakness of other links-aieas 
in sshich there has been slow progress 

These include: 

• Traffic situation display. CAA's Tech- 
nical Development Center has not yet 
found a good technique for displaring 
radar data in room.s with rclatir ely high 
ambient light Ics cis. Nor arc good tech- 
niques in hand for coordinating such 
radar data with that appearing on long- 
used flight progress strips. 

• Point-to-point communications. Traf- 
fic controllers spend much time accept- 
ing flight plan data by interplione or 
radio, calculating estimated times over 
fixes, then preparing flight progress 
strips. TDC has several programs under 
way aimed at dcs’cloping techniques for 
automatic transfer of data bs tclchpe 
and automatic preparation of flight 
progress strips or their equivalent. How- 
ever, operational use of such svstems is 
at least three to four tears awav, prob- 
ably longer, unless an all-out effort is 
launched 

• Air-giound data link, or ait traffic con- 
trol signaling system (ATCSS). Despite 
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LESS THAN 6 POUNDS OF GYROS 



RAfE GYRO SYSTEM 
in the F-102A features 
3 Honeywell Model 
with these 


• FUU SCALE DATE: Up Is 1000 0 « 9 >e«>/>acanc( 

• FULL SCALE OUTFUT: S velH. 

• RUGGED: Wflhllands 100G >hodi. 

• VIBRATION: Wllhilondi 15G le 2000 <ps. 

• WEIGHT: 1.8 Ibv 

In the Convair F-I02A Rale Gyro Sysiem, Honeywell JR Rate 
Gyros instantaneously delect aircraft turning rates. Resulting output sig- 
n^s stabilize the aircraft throughout its entire range of speed and altitude. 
Teamed with other equipment, this Rate Gyro System makes possible uni- 
form pilot control response for all flight conditions. Model JR Rate Gyros 
are also designed into a number of production and development missile 
programs. Honeywell products and engineering experience are available to 
assist in the solution of your Gyro system problems. Wriie for Bulleiin 
JR . . . Minneapolis-Honeyweli, Boston Division, Dept. II, 1400 Soldiers 
Field Road, Boston 3S, Mass. 
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replaced by the iicn- RCA system. 

Onc important difference between 
the military and cit il data transmission 
needs explains «li\- the milihiry srstem 
is usuallv eallcd "ditta link" and the 
civil system is called .\TCSS, Military 
systems proridc both automatic control 
of the airplane from the ground and 
data displav. Cisil users arc interested 
oitly in data display. 

Some obseners bolicrc tlie cir il S'S- 
tem can be considerably less complex 
.ind costly than present inilitarv d;itii 
links because of this difference in oper- 
ational use. One interesting [Tossibilits’ 
IS a TV-hpe ATCSS desclopcd by Mel- 
par. although it appears ix'ttcr suited to 
ground-to-air use than for air-to-ground. 

The Mclpar development might be 
called a "vcrt-slow-scan TV" which can 
transmit any sbatiimaiy picture (letters, 
numljcts. maps). Tliis picture is dis- 
jdayed in the cockpit on a catliodc rav 
tube, which concci\'.i!)lv could be the 
same unit used for airborne radar. The 
system has the adsantage of being rcla- 
tivelv simple and can be operated from 
most of the new VHF communicitions 
rcceir’crs using a suitable adaplor-con- 

AcHon Needed 

Before any progress can be made in 
.ATCSS. it will be nccessilry to get all 
Common Svstem airspace users to agree 
on operational requirements— wlrat capa- 
bility is needed, icquired capacits'. and 
the type of display. This will broadiv 
define the technical parameters of tire 
required system. Only then can specific 
hardware dcsclopmcnt begin. 

WTiilc everyone talks liopcfulh about 
tile potentialities of ATCSS in relier ing 
present r oice communication congestion 
and traffic controller load, basic prob- 
lems confront anv group attempting to 
formulate Commtin System standards 
and needs. 

Unless tlic Last majority of airspace 
users, including prir’atc aircraft, are 
.ATCSS equipped, flic traffic controller 
will haic to alternate between voice and 
ATCSS wliich may actuallv re.sult in 
less, not more, cominunieatioii effi- 
ciency. Thus the -ATCSS system 
selected must permit the use nf min- 
imum equipment, providing at least 
minimum scir ice. to airspace users who 
can afford nothing better. 

Furthermore, from the traffic eou- 
fnillct’s standpoint, the air-ground 
■ATCSS sliould operate compatibly with 
a coiitfoller-to-controllcr ATCSS for 
maximum cfficicncv. 

VIIF communications equipment 
that C.AA has ordered for its new 
peripheral coimnunicafions network 
will be its first ivitli 50 ke. channel 
spacing, compared to c.xisting 100-200 
kc. spacing- AVTicn airspace users install 
equivalent 50 kc. channel a[uipmcnt, 
it should roughly double aiuilable 


HIGH VOLTAGE 

SILICON POWER RECTIFIERS 



^ Sorkes Torzion series type SM silicon rectifiers 
provide the practical, low cost solution to the high volt- 
age silicon rectifier problem. Stable chorocteristics in- 
herent in low voltage junctions ore carried over to this 
series. If your opplicotion colls for high temperature 
ond high voltage, send for complete information. 


ELECTRICAL RATINGS 






^^rkes 

Tarzian. 


RECTIFIER DIVISION 

415 N. College Ave., Dept. AWl, Bloomington, Ind 

IN CANADA: 700 WESTON »D., TORONTO ?, TEL. ROGERS 2-7555 
EXPORT: AD AURIEiVA. INC.. NEW VORX CITV 
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Illustrated above are a few of the many special connec- 
tors designed and produced by ampkenol during the past year. 
Each represents a custoro-enpineered solution to a particular 
problem. Perhaps the descriptions below will indicate an answer 
to your current connector requirement; in any case, we would 
be happy to consult with you on your connector problems. 


• Series QDL RF angle adapter 

• Unusual 3-to-l cable adapter 

• High voltage RF plug & receptacle 

• Subminax tee junction 

• Missile rack & panel pair; hermetic seal plug 

• Avionics: hermetically sealed Blue Ribbon 

• Computers: 88 'ribbon' contacts 

• Avionics; printed circuit receptacle for potting 



channels, greatly casing present con- 
gestion. Ho«e\ei, it probably will be 
1959 before the majority of airlines arc 
so equipped. 

Increased use of direct pilot-con- 
troller communications will largely 
eliminate working through individual 
airline radio operators who in turn relay 
the message. But this raises problems for 
tlie airlines who then find it more diffi- 
cult to contact their aircraft- 

Onc possible solution, being tried in 
the New York Air Route Traffic Con- 
trol Center, is to allow tlie airlines to 
tap into the controller's receiver to 
monitor cons’Crsations with their own 
aircraft- However, each airline must 
listen in on a variety of conrersations 
with other airline aircraft- A rnorc eco- 
nomical solution may be for airlines to 
pool their efforts and set up a central 
monitor. 

Another solution is the wider use of 
selective calling (Selcal) equipment. 
Tliis enables an airline radio operator to 
flasli a light in the cockpit of an indi- 
vidual aircraft alerting the crew to call 
the airline station. 

Teletype Capacity 

ACC’s report by SWG-13 points out 
that teletspc networks used to collect 
and disseminate weather data arc badly 
overloaded. Despite greatly increased 
weather data now available and greater 
airline need there has been no basic in- 
crease in teletype capacity in the past 
10 years, except for a 20% increase in 
lelctvpe operating speed. 

■’As a result we are trying to dis- 
seminate a volume of data far in excess 
of circuit capacity,” SWG-13 says, 
'■which often results in serious delays 
in receipt of vital weather data. Fre- 
quently much data cannot be sent at all. 
or is withheld at relay points. Thus 
pilots and controllers don’t know 
whether the weather has changed suffi- 
ciently to affect adversely aircraft oper- 
ations and air traffic control sctsice.” 

ANDB is investigating an extremely 
high-speed teletype system which may 
eliminate this present bottleneck. It 
hopes that a single such high-speed 
sv.stem can replace the three different 
meteorological services now in use. yet 
provide all information of interest every 
hour. The system would permit each 
station to pre-select the specific weather 
data of interest to it. 

Because radar is more glamorous and 
more recent, the basic fact is often 
overlooked that the heart of any traffic 
control svstem is communications— be- 
tween pilot and controller and between 
controllers. The CAA’s multi-million 
dollar program, which will double the 
number of traffic control radio receivers 
and transmitters within two years, is 
heartening evidence that at least one 
phase of the communications problem 
IS headed for solution, 



fM Telemetering 


ixttna-itabfe 


Discriminator 










& SERVO MOTOR 


10^:1 High Power Gain Using Osier 

Sise 10 Servo Motor 


Heal rapidly dissipaled by unique heatsink design. 

No output iransformerneehd— amplifier works directly into Osier- 

designed site 10 seroo motor with center lapped control winding. 

AMPLIFIER DATA 

• Input Impedance: 2300 ohms. 

« Load Impedance : 250 + JO oKm». This is the 400 cycle 
stall impedance of an Oster Type 10-5054-03 servo motor 
control phase when resonated with 2.0 microfarad capacitor. 

• Power Cain (open loop conditions — no negative feedback): 
50 D. B. minimum. 

• Power Output; 0.5 watt minimum. 

• Power Requirements: 

+ 19.5 Vdc— 250 ma. 

+ 4.5 Vdc— 20 ma. 

+ 8.5 Vdc- 6 ma. (regulated ± 5%) 

• Amplifier Rating: 0.5 watt min. at 25°C. 

• Environment proof operation assured by encapsulation of 
amplifier assembly. 


SERVO MOTOR DATA 

• With .015V at 400 cycles applied to amplifier input, motor 
pinion rotates 5000 RPM minimum under no load condi- 
tions. 

• With .075V at 400 cycles applied, motor develops . 1 5oz.-in. 
minimum stall torque, Minimum speed 6200 RPM under 

• Up to 0,2 oz,-in. torque can be obtained by energizing the 
r^erence phase with 31.0V if motor has an adequate heat 
sink. This results in a reference phase current of approx. 
.210 amperes. 



to meet your specific requirements can be made. Write for additional information today,- 
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Volume of Complaints Measures Need for 


N'cw York— CoHtimicd criticism of tlic lidicoptcr iiidiistr; from military 
and civilian users is as iiukIi a recognition of its vast potential as it is of 
frustration of the customers who fee! niatmfactnrcrs arc drawing feet in 
sening their needs. 

Basic problems remain; lack of large transport-type rchicles, complexity 
and attendant high initial and operating casts of the aircraft now axailable, 
tack of all-weather capability. 

Rotars-wing mannfactnrcrs’ design staffs are sprc'ad thin trying to cope 
with solutions, so what progress is being made is too slow to dim the ire 
of the n 


e>idcnt that lielieo|>fci bnildcts 
are losing important sales \olumc- 
.\nny'.s aviation director. Maj, Gen. 
Hamilton H. llow/e, told .American 
Helicopter Soeictv: 

"I li(i]x- yciii inulerstaiid that a low 
availabilitv rate for lidico|)tcrs docs not 
l)v any means increase the reiniirenient 
for them. Its effect is cjriite the oppo- 
site: low availahilih and liigli initial 
and cniitimhng expense make tlie .rrticlc 
too rich in terms of cost per ton-mile 


for the militars' to sf.ind. and decrease 
the quantities of our purchase.” 

^\■o^5c still arc signs that the .Vmiy- 
tlie industry’s biggest customer— is lean- 
ing toward nenv developments in fixed 
wing ainraft to rcplaec the lielieopter 

liii.s factor was jsresciited by C!en. 
Howac before the House Snbeomniittce 
on .Appropriations earh last sear when 
he stated: 

"Wc think that there is considerable 



HILIER XEOE-I ROTORCYCLE 


pussibilitv in the development of fixed- 
wing transprrt aircraft vvitli vastly im- 
proved short field wpabilitv-, not to rc- 
|)Iace the hclico|)tcr, but to substitute 
for it on certain of the missions for 
which "c now have mr choice but to 
depend on the helicopter.” 

5n addition to feeling that the fixed- 
wing tv pc would be more efficient aeto- 
clvnamie.illy. Gen. Hovvze also men- 
tioned that .\rmv feels that it would be 
cheaper a)Kl easier to maintain in the 

.Armv faces a weight Ixirricr on this 
proposition, since it lia.s to contend 
vvitli the Joint Chiefs' Ibil Memoran- 
dum which liinited its fixed-wing air- 
craft imentorx to S.OUO-lh. eni])tv 
weigiit hpes. 

I he new S'lOI. development mcni- 
tiemed by Cicn. Hovv/e before the 
I louse Subeominitfec would have a 
tliree-tn-fivc-ton ]ayload. But this tliink- 
ing docs reveal sonic .\rim feelings 
.ihoiit helicopter sliortcoiiiiiigs. 

-A slow-down on .Atiny interest in 
large personnel lielieopters could liavc 
.I serious effect on civ il traiispcirt tv'pes, 
since the industry has felt a dependence 
on niMibirv funds to write-off their dc- 

•Ail airline lielicopter.s now flying or 
|)rojceted for tlie near futiia' have had 
.I militarv forbear. 

Flying Crane 

In place of the big personnel helicop- 
ter. the .Armv is studv iiig "fls iiig crane ’ 
ckiclopiiiciit. rotary wing aircraft 
stripped to csseiithds minus the weight 
slnictiire of tomentioiiiil cabins. I'ive 
studs contracts, totaling 5264.00(1, have 
been assarded fist imimifaeturcrs, while 
other firms arc independently working 
on similar projects. Range would be 
10-1(1(1 mi., cargo eapacitv would he 
to 16 tons. 

IiidicaHous are lliat a iiiajnr part of 
the iiidmtrv's problems in meeting stri 
dent demands for mure efficient, more 
et'Oiioiiiical iii:ielimes. may be traced to 
tile imdtiplieitv of projects and devel- 
opment loads it has accumulated. 
'1 liesc are due piirtlv to overzcalou.s sell- 
ing and |wrth to good-iiitentiuncd but 
over-enthiisiastie siip|)orfcrs who imae 
iiietl that tlie helicopter was the immedi- 
ate answer to llieir dreams. Deprived 
of a normal adolescence, as the fixed- 
wing mdiistry enjoyed, relatively small 
cmiqiaiiies were called on to expand 
prodiielion nt almost the same time 
tlicv were asked to develop machines 
ranging in size from 1-man flying plat- 
foniis to big transports. In addition 
to dcveloi>iiig the Ixisit airframe, tliev 
also had to design and prove out rotor 
svstems. Imiismissioii; utilize modified 
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fixed-wing powerplants, unsuitable in- 
strumentation. 

nierc is little doubt that criticism 
might also be directed to equipment 
suppliers vvlio have been slow to supply 
tire helicopter manufacturers with spe- 
cially designed products, liglrtcr in 
weight, simpler in construction, and 
suited to the new environment. 
Optimism Undimmed 

The industry continues to roll with 
the punches and feel enthusiastic about 
its ruture. Harvev Gaylord, president 
of Bell Helicopter Corp.. b't. Worth, 
Tex., recently predicted tliat his com- 
pany’s commercial business will total 
530 million by 1970. Last year Bell’s 
civilian helicopter dollar volume was 
approxiniatelv 58.3 million. 

At mid-1956. the U.S. helicopter in- 
dustrv had total sales approximating 
5141 j03.000 with 5119,732.000 of this 
going to tlie militarv. Ilacklog at that 
time amounted to ' 5472.060.000, of 
which the military accounted for 5-122.- 
294,000- Export sales, not including 
MDAP deliveries, for January through 
December, totaled 178 units valued at 
S28.700.485. 

Apart from the dollar importance 
that the military plays in helicopter 
sales volume, tlic brightest spot com- 
mcrciaily has been tlie boom sp.itkcd 
bv industrial and executive users, par- 
ticularly the former. 

Industry search to uncover and de- 
velop natural resources throughout the 
world has canied the rotary wing air- 
craft with it. In offsliorc oil explora- 
tion in tlie Gulf of Mexico, lielieopters 
worth an estimated 55 million-plus arc 
carrying thousands of |sis.sengers and 
uncounted tons of cargo monthly (AA\' 
Dec. 31, 1956, p. 27). 

Similar projects are underway around 
the world. 




Industrial Impact 

The impact of such industrial work 
and the use of helicopters for executive 
transportation is seen in tliesc recent 
figures from Bell; heavy concentrations 
of rotary wing aircraft in the Western 
Hcmisplicro include 15 Beils along tlic 
Gulf of Mexico. 50 along the West 
Coast of the U. S. and Canada, 30 in 
South America along the Caribbean 
Coast, 40 more throughout the Eastern 
U. S. and Canada and 30 in the Mid- 
west area of the U. S. 

Including Beil 47s operated by for- 
eign government non-military agencies, 
there are 550-600 various models of this 
type in commercial operation, of which 
150-200 are domestically flown. On 
business operations alone, Bell estimates 
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that its 47s arc accumulating more than 
20,000 hr. annually. 

Increased scope of industrial opera- 
tions is creating a demand for the large 
S-58, costing u’cll over 5300,000, with 
some operators planning to jump di- 
rectly from the little Bells to the big 
machines. "It's amazing." a Bell sales 
rcprcsentatisc rccenth told AvtAiio.N 
Week, "It seems like only a little svliilc 
ago one of these operators was haggling 
with me over tlie price of a 47 tail 
rotor: now I hear he’s planning to get 
an S-58." 

Airline Progress 

Scheduled helicopter passenger and 
cargo operations showed promising in- 
creases last year, although thev .still 
need Civil Aeronautics Board subsidy 
necessary because of heavy operating 

The three regular 0 |>crators. Nesv 
York Airways, Chicago Helicopter Air- 
ways, Inc., and Los Angeles Airways 
reported an increase of 150% in pas- 
senger miles in 1956 over the preceding 
vear. Passenger revenues were up about 
100%. 

New York Airways reported an 80% 
jump in number of passengers carried 
in 1955 for a total of 43,000. Scheduled 
passenger miles svere up 69% for a 
total of 802.079; express loads went up 
58,328 lb, to aggregate 1,917,618 lb.: 
freight to 608.040 lb„ an increase of 
134.255. Mail was down 18% for a 
total of 1.156.172 Ib. 

Probablv the most outspoken of the 
domestic helicopter airlines. NYA lets 
the industry know that it is const.intlv 
evaluating rotary wing aircraft, regard- 
less of their naHonalits'. in its effort to 
find equipment cheaper in price, larger 
in capacity, more economical to 
operate. 

High Cost 

It opened its campaign carh’ this 
year. In January, Glen B. Eastbum, 
assistant to the president, .icknowledg- 
ing the canier's gains in 1956, said that 
NYA could not be satisfied with com- 
pletion of 85% of its schedules and 
that the subsidy of 75% of the cost of 
the operation is unccononhc and can 
be tolerated only temporarily. He 
pointed out that the S-55s operated by 
the carrier have a scat-mile cost of ap- 
proximately 70 cents, or a ton-mile cost 
of about S75, considered ‘fantastic un- 
less engineering and economic factors 
point to a better day for the helicopter." 

Other charges leselcd b\’ Eastbunu 

• "Depreciation, maintenance and 
flight operation costs ... in our experi- 
ence ... in about four hours a day op- 
eration ... are roughly the same level 
... all too high. 

• "Many of the details of cahin and 
operational accessories arc unduly ex- 
pensive because of special design and 


WHiy should it require removal of 
the insulation of the ceiling and walls 
to change the light bulb in a late design 
cabin?" 

• “Why should the mtor head have to 
be rctunled to the factory for corro- 
sion treatment when civilian operations 
proi-cd such was required on previous 
models? 

• “After four years of operating one 
helicopter model (S-55), the parts cata- 
log has finally become a nseful and de- 
pendable handbook for maintenance.” 

Local go'-ernments also pose diffi- 


culties for the operator: NYA finally 
began operations into a downtown Nciv 
York heliport Sept. 26 after a long- 
term squabble between city officials, 
New York Port Authority and CAA. 
As of Mav 1, NYA will begin round-thc- 
clock passenger, mail, cargo and express 
flights from the waterfront heliport. 

With introduction of its 1 2-passcngcr 
S-58s to this landing site and the day- 
night operation, it expects triple the 
number of people being served at the 

Reason Army is one of the stanch- 
est critics of the industry is that it be- 
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OKINAWA RESCUE-The 28-man crew of an Army tug 
was rescued by a Sikorsky H-19 of the U. S. Air Force's 
Air Rescue Service after the tug was wrecked on a reef 


olf Naha, Okinawa. The tug went aground aiding the 
Army coastal tanker in the background, also stranded 
on the reef. 


AROUND THE WORLD WITH 
SIKORSKY HELICOPTERS 



WORLD’S FASTEST -A Marine Corps Sikorsky HR2S-1 
has set a world record of 162.7 mph. Flown by Major 
Roy L. Anderson, left, and Robert Decker, Sikorsky test 
pilot, the HR2S also set new records carrying 13,250 lbs, 
to 7,000 feet (surpassing a Russian record), and 11,060 
lbs. to over 12,000 feet. 


NEW RADAR HELICOPTER-Under development for the 
Navy by Sikorsky Aircraft is this HR2S-1W helicopter 
with radome accommodating search radar gear. It can 
extend radar coverage beyond the range of shipboard 
radar or land-based radar picket aircraft. 
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CHICAGO AREA passenger service has been inaugurated by 
Chicago Helicopter Airways, using Sikorsky S-65s of the type 
which pioneer^ in similar operations in New York and 
Los Angeles. 

IN EUROPE, Sabena Belgian World Airlines has received the 
first two of a fleet of 12-passenger Sikorsky S-56s. Landing 
at Brussels, above, after a delivery flight from Faria, an S-58 
averaged 146 mph for the 185-n^e distance, setting a new 
city-center to city-center record. Sabena started commercial 
helicopter service in Europe with Sikorsky S-55s. 


SIKORSKY AIRCRAFT 


BRIDGEPORT, CONNECTICUT 
One of Ihn OMiigiii of Unitgd AtrcrcR Carpontion 
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A vital product need just aheaoon the horizon, lies 
in the field of INFRARED*. For detection of any 
Dotential i'afe ressor. Hot stuff* cotrws through! 
IR* has numerous significant advantages: target"* 
size is not critical... a passive seeker, it never 
divulges its source or location., .will outperform 
radar of comparable dimensions. IR can’t be 
jammed . . . when detecting, it 
can't be detected. LMEE . , . pio- 
neering these advantages.'. , 


the research and production facilities to make all 
this a protective reality today. Its Advanced Elec- 
tronics Center at Ithaca, New York, has an IN- 
FRARED Projects Giwip staffed by recognized 
authorities on IR development. INFRARED by 
LMEE. ..with its broad applications to Airborne 
Weapons Control Systems.. .Is another LMEE 
contribution to new uses of De- _ 
fense Electronics. For informs-^ 
tion on IR ...write Section A. 
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licvcs so much of its future depends on 
suitable helicopters if it is to suni\c a.s 
a niilifim’ service. 

It feels tliat in tlic sitai illgtcditnt^ 
of miiitarv tactics— firepower and ino- 
bilit)— the former, incorporating nu- 
clear weapons and missiles, lias greatly 
outstripped the latter. The helicopter. 
Ann'- feels, will plav an essential role 
in permitting the dispersion and mo- 
bility it vitally needs. Outnumbered on 
the ground by its potential cnemv's 
huge armies, the abilih' to nune re- 
senes to stave off an attack or mount 
an offciisisc with mininnuii delav can 
mean the difference bchsccn victors 
and defeat. 

All-Weather Lock 

One of the most critical factors it 
currcntls' faces is lack of all-weather 
liciicoptcr capabilitv. wliich sesereh 
limits ground force factical possibilities. 

'ITic Marines, aware of tlie effect of 
iiuciftir weapons upon a tiglitly grouped 
iiisasion force, ate dcscloping new licli- 
coptcr assault tactics around special 
earners. First of tiiese, the 'llictis Bay. 
was launched List year after an S8 mil- 
lion tcconsetsion. Cajiablc of carrying 
20 Sikorsky HRS helicopters and 1,000 
Marines, Thetis Bay will be used to dc- 
\elop new amphibious doctrine and 
serse as tlic prototype of later helicopter 
carriers built from the keel up. 

The Navy, a firm proponent of flic 
helicopter, particularly for use against 
the potent threat of submarines, can he 
expected to expand its carricr-bonie 
lOtary wing .^SW force, relieving the 
fixed wing S2F type of much of its 
operation. 

Navy is also expending considciable 
effort on Iniinan engineering to make 
the helicopter easier to fly and to pro- 
side it witli specialized instrumentation 
for all-weather operation. 

New Equipment 

Helicopter design and development 
continues unabated. A significant high- 
light last year was the first flight of the 
Army's new H-40, six-scafer powered 
by a Lycomiii| T53 gas turbine and 
featuring design for simplified main- 
tenance. Beil expects military orders 
for tlie H--10 to figure importantly in 
its future contract \olume. also con- 
templates a se\cn-passcii|ct commercial 
model. The craft is built to pass C.^.\ 
requirements. 

Bell also preriewed its new four- 
place -I7J Ranger executive/utility light 
helicopter in the lucrative Soutli Ameri- 
can market witli a 17,000-nii. flight tliat 
by early this year had resulted in 15 
otders, including foreign militaiv sales. 
It is also producing the -I7J for the 
Navy ill utility and ttaincr letsions. 

Rollout of the first production 
Cessna YH-4I light helicopter is ex- 



“PiloU, man your planes !” 

Ttie .Shangri-La's Inill horn reached across the big carrier's 
w inrl-swcpt deck as she pounded tliroiigh the long Pacific swells. 

My pilot swung easily up the shiny flank of the big twin-jet 
Douglas Skykniglil and j followed, reudy-rigged in flight suit, life 
jacket, crush helmet und oxygen mask. 

I was still latching up buckles and plugging in lines as deck 
crews jockeyed the jet job on to the aft end of the catapult amidst 
eerie swirls of steam from the last laiiiieb. 

I had gone alioard the 889-foot flattop to see the three British 
innovations that have revolutionized carrier operations — the 
angle deck, the mirror landing system und the steam catapult. 
.4 cat launch was to be the climax of my study. 




he steam catapult has a longei 
olher, more powerful stroke lha 
old 120-fool hydraulic types an 
■ ' ■ ' 'ir planes, flinf 


I flying speeds w 

or no wind over the deck. With the oi 
catapults the limiting factor was the ci 
itself. Today, with steam, the iimilin 
factor is the plane. 

The 208 feet of track up ahead ws 
foreshortened in appearance to JO fee 
ending abruptly at die bow line. In th 
distance our 23,000-pound Skyknighi 
would be hurled to a flying speed 
161 m.p.h. 

Overhead, the canopy was locked 
partway open for easier es< . 
should splash. A pacing destroyer and 
a hovering helicopter w— — - 


ew and wc bolli 
hard buck agaim 
e hud brured III 


rut pnlMiuck under acreirralion. His 
iliruiilc hand wav viniilarly safelied 
by a siralclu-sliirened left arm. 

Held by the bridle hooked to her 
belly, the Skyknight shuddered heavily 
under the full blast of her two jets. 
Then the launchman pushed the button. 

Instantly the three-fold weight of 
gravity slammed into us with the shock 
of a pro-halfback at full run. The Sky- 
knight leaped toward the bow and the 
acceleration Gs jumped my weight 
from 160 pounds to an ii 
480 pounds. 


The r 


tualiy l< 


jeconds, seeme 
found myself grii 
oxygen mask as the clutch of gravity 
squeezed me helpless against the seat. 
Then the deck blurred from under 
/ing only the restless gray 


th.Therc 


to falter. 


The G-pressure 
from bondage.The Skyknight nosed up, 
docile now afier the fury of her ' 
ing by the world’s most powerf 
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MECHANICAL 

ENGINEERS 


Continually expanding programs at Northrop Air- 
craft are creating new opportunities for mechani- 
cal engineers in the following areas; launching 
and landing gear design, hydraulics and pneu- 
matics, control systems, and equipment. 

You’ll enjoy the fine spirit of cooperation at 
Northrop. The new multi-million dollar engineer- 
ing and science center, now nearing completion, 

modern architectural design and newest scientific 
installations. You'll be associated with a top engi- 
neering team on such notable projects as North- 
rop's new supersonic trainer airplane, Snark 
SM-62 intercontinental missile, and other ad- 
vanced aircraft and missile programs. 

You’ll be given constantly fresh, challenging 
assignments. Remuneration will be substantial, 
with many benefits that are unexcelled in the en- 
tire Industry — health and life insurance, college 
educational reimbursement plan, regular vaca- 
tions plus extra year-end vacations with pay, and 
a generous retirement plan. 

At Northrop, the progress of personnel is im- 
portant. Initiative and ability are recognized and 
encouraged, and full opportunity is given to pres- 

You will find the career opportunity you are 
seeking at Northrop, pioneer in the design and 
production of all weather and pilotless aircraft. If 
you qualify for one of these attractive positions, 
contact the Manager of Engineering Industrial 
Relations, Northrop Aircraft, Inc., ORegon 8-9111, 
Extension 1893, or write to: 1015 East Broadway, 
Department 4600-0/ Hawthorne, California. 

A 

NORTHROP 


NOHTHfiOPAIRCRAFT. INC., HAWTHORNE, CAUFORNIA 



pcctcd this year. Delivery of com- 
metcial models is at least another year 
away due to prior military commit- 
ments, but even Bell sources admit titat 
they expect the new Cessna to give 
them solid competition, particularlv in 
vierr’ of its simplified rotor system. Bell 
lias been busy redesigning the rotor 
system of its competitive 47 model to 
reduce substantially the initial and 
maintenance costs. I'act that Cessna 
has a large distributorship organization 
that could be trained to take on the 
CH-1 and provide convenient service 
locations is another factor that could 
help promotion. 

Simplicity Quest 

Omega .\ircraft Co., New Bedford, 
Mass., flew its new SB-12 twin-engine 
single-rotor helicopter late last year. 
Although capable of carrying four pas- 
sengers, the SB-12 embodies some fea- 
tures of "dying crane” configuration 
tliat make it particularly suitable for 
cargo carrying. Prime feature is simpli- 
fication of components for easy main- 
tenance. Of its 19 bearings. 17 ate 
automotive parts (AW May 7, 1956, 
P- 50). 

One-man flying platforms continued 
to make their apprarance: Hiller has a 
new three-engine version of its previous 
model flying. DcLackncr started de- 
liveries to the Army for evaluation pur- 
poses late last vear. 

Hiller began' deliveries of its VH-32 
ramjet-powered two-place helicopter to 
the Army at Ft. Rucker, Ala. Single 
rotor YH-32 has a 40-lb.-thrust power- 
plant at each blade tip. 

A tilting-wing turboprop aircraft for 
USAF and a ducted fan vehicle for the 
Army arc the two main projects devel- 
opment at Hiller. 

Hiller also introduced its Rotorcvcle 
cntr>, the XROE-I. 

Early Warning 

Sikorsky flew the HR2S-1W, an 
early-warning version of the twin-en- 
gine. single main rotor S-56. The S-60, 
a Sikorsky flying crane project with tur- 
bine engines and a cargo pod space 
under a lo^. wide-spaced landing gear, 

Kaman flew its HOK-1 fitted with a 
Lycoming T53, first U.S. helicopter to 
fly with a gas turbine engine. 

Goodyear developed a fabric rotor 
blade, using the principle of woven in- 
flatable structures. It is testing the 
inflatable blade on its GA 400-R Gizmo 
one man lielicoptcr. 

Work continued on various configura- 
tions, attempts to conquer helicopter 
stability or complexity problems with 
unusual layouts. Gyrodyne Corp. dis- 
closed one such system, blade tip brakes 
on a coaxial one-man helicopter, used 
to control the helicopter in autorotit- 
ing descents. 
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Stepped Aluminum Extrusions 



Fijure 1 

Many developments have been made 
throughout the years to modify the ex- 
trusion process and the basic equip- 
ment New and more difficult tasks are 
being demanded daily of this highly 
flexible toot. Industry has played an 
important part in the advancement of 
extrusion technology through their de- 
mands for more complex sections, closer 

of the extruded products resulting 
from aircraft industry demands is the 
stepped extrusion. Fig, 1, 

Initially these eflorts were spurred 
on to overcome the volume and weight 

ing material where it is required along 
the extruded length makes it possible 
to design integral connecting lugs and 
obtain the longer lengths required. Air- 
craft designers quickly took advantage 
of the simplified design possibilities 
with stepped extrusioru. Economic ad- 
vantages became evident with reduced 
raw material costs and decreased ma- 
chining requirements. 

A variety of methods have been de- 
vised to produce extrusions with varia- 
able cross sections throughout the 
length. Early patent literature describes 
the use of tapered or stepped mandrels 
used to produce tapered hollow extru- 
sions which were split longitudinally to 
produce relatively simple sections. Ex- 
trusion dies with externally operated 
movable segments have been described 
in great detail to produce tapered and 




□ers of the step extrusion processes 

the present time utilizing two sets of 
extrusion dies. The small or minor sec- 



length at which point the extrusion cycle 
is interrupted long enough to change 
dies to produce the major configuration. 

two segments to facilitate removal of 
the dies from the extruded part Fig. 2 
represents a schematic tooling arrange- 


ment and operational sequence for this 
method of producing stepped extru- 
sions. A modification of this process is 
allowed through improved press designs 
utilizing a secondary locking arrange- 
ment to hold the minor section dies in 

the minor must be stripped off the end 
nf the extruded section with the major 
die being threaded over the end of the 
minor part 

In working from the finish machined 
part to the stepped extrusion require- 
ments, dimensional tolerances are of 
prime importance to insure ability to 
manufacture the desired part yet avoid 
an excess of stock. Stepped extrusion 
tolerances have not been standardized 
throughout the industry at present; how- 
ever, the following are typical of those 
that can be obtained today. These dif- 
fer primarily from normal extrusion 
tolerances in straightness and step area 
dimensions. The straightness of the 
overall part Is measured by deviation 
from a reference line with the junction 
area (8" on either side of the step) be- 
ing excluded. Fig. 3 , 
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Stepped Aluminum Extrusions (Cont.) 



the ability to remove tools from the sec- 
tion. In some cases it may be necessary 
to provide slight draft angles on ex- 
tended elements to accomplish this. 
While the major and minorsections may 

is not a requirement of the process. In 



areas not included in the direct flow path 
would be removed by following recom- 
Fig. 7. S P « 

An additional consideration which 
must be recognized is the cross-sectional 
areas of major and 


The mechanical properties of stepped 
rxtrusions, particularly the junction 
ea, have been the subject of many 
icussions. In some cases, due to the 
Fferences in areas and thicknesses it 
will be necessary to work to two sets of 
allowable design stresses in the major 



all surfaces of the section to be able to 
obtain the required accuracy of dimen- 
sion and surface finish requirements. 
This is particularly true regarding di- 
mensions which fall across the parting 
lines of the die. An additional tolerance 
is usually required on these dimensions 
due to possible shifting of the die seg- 
ment Fig. S, 

With the abrupt change in flow pat- 
tern between the minor and major sec- 
tions, areas of reduced mechanical 
properties are sometimes encountered 
at the junction extremities of the major 
section. This condition is illustrated by 
the flow patterns shown in Pig. 6. 

In each case the so-called dead metal 



The designer usually had no know! 
rdge or control of the container size or 
vhich a part is to be produced. In ordei 
n make the section producible 
iptimum conditions, the major e 
ninor area ratio should not excet 


ider 


promise for the extrusion of both parts. 

For example, it may be necessary 
to use an elevated extrusion tempera- 
ture to start the minor section moving 
through the die. After the dies are 
changed to produce the major section 
this temperature may be considerably 
in excess of that required. From the 
standpoint of pressure requirements the 
major section has the advantage of a 
lower reduction ratio and the reduced 
billet length resulting from extrusion of 
the minor part. Mechanical properties 
for typical 707S-T6 aluminum alloy 
stepped extrusionsare shown in Ikble 1 
(last page). In most cases it will be 
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noted that the strength levels in the 
minor section are slightly greater than 
in the major, with the junction proper- 
ties being equal to or slightly lower 
than in the major section. The effect of 
higher than recommended major to mi- 
nor area ratios will be noted in section 
D where the ratio is 8.9:1. In this case 
the strength levels in the lower section 
are considerably below those of the 
minor section in both longitudinal and 
transverse directions, with the junction 
properties falling below those of the 
major sections. Investigations have been 
made to determine mechanical property 
levelsalonga specific line from the front 
to the back of the extrusion. Results 
of a typical study are shown in Fig. 8. 
Mechanical properties are fairly uni- 
form along the length of the port follow- 

The lowest mechanical properties are 

Finishing operations for step extru- 
sions follow, in general, the practices 
used for normal products. A typical se- 
quence of operations for 7075 alumi- 
num alloy step extrusions would be as 
follows: 

(a) Extrude 

(b) Solution heat treat 

(c) Stretch straighten 

(d) Cut to length 

(a) Age 

In the solution heat treating operations, 
time at temperature would be deter- 
mined by the thickest element of the 
major section which would probably be 
slightly longer than the time required 
for the minor section alone. The normal 
practice in stretching is to grip each end 
of the section in a hydraulic unit and 

straighten the part- Due to the differ- 

tion. It may be necessary in some cases 

the major section and step area on a 
gag press. These operations would be 
performed before solution heat treat- 
ment wherever possible to avoid leav- 

As all step extrusions are machined 
to varying degrees the problems of 
warpage following machining are fre- 
quently encountered. This is very likely 
aggravated by differential residual 

sections of the extrusion. Experience on 
plate has indicated that a 2% perma- 
nent set stretch will virtually eliminate 


trusions indicates similar results may 
be achieved by stretching. The opti- 
mum amount of stretching required on 

lished. A possible approach to this prob- 
lem would be the addition of finishing 
operations in the sequence shown in 
Fig. 9. The additional stretching and 
machining operations would result in a 
part uniformly stretched throughout 
the length. Work on this process is still 
in the development stages. It is not yet 
possible to predict whether this method 
will be successful in reducing warpage 
following machining or whether the im- 
provement will be sufficient to justify 
the additional costs. 



In considering other new develop- 
ments in the step extrusion field it has 
long been considered a possibility to 
produce parts with two, three or more 
steps. In these cases, rather than two 
sets of dies, three or more sets would 
be used to produce the desired configu- 
rations. This, of course, would introduce 
additional operations in producing a 
given part with increased tooling costs 
which would add to the price of the sec- 
tion. In most cases it has appeared dif- 
ficult to economically justify additional 

Extrusion technology has advanced 
very rapidly in the past several years, 
making it difficult to predict line of fu- 
ture growth. The present day producer 
many times finds himself producing 
products which a few years ago may 

tion on both ends, such as shown in Pig. 
lOA. (next page). This would allow 
an integral fitting to be used on both 
extremities of the part With the ad- 
vancement of extrusion technology, this 
appears possible and may become com- 
monplace in the future. Many of the 
present step extrusions are used for 
aircraft spar cap application. Require- 
ments for step extrusions can be vis- 
ualized with the major portion being 
located in the center of the part as 
shown in Fig. lOB (next page). It would 
seem that extrusions of this type could 
be ideally used for aircraft stabilizer 
spar caps extending completely through 
the fuselage or for similar applications 
on the wing. In some cases this enlaced 
portion could be used for attachment 
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In other areas of development of 
extruded products for aircraft usage, 
integrally stiffened panels are now be- 
coming commonplace. These products 
are presently available in widths up 
to 25" extruded in flat configuration. 
Development work indicates greater 
widths are available from existing 
equipment Frequently this type of sec- 

configuraKon to obtain greater widths. 
A great deal of effort has been expended 
in attempting to flatten tubular extru- 

quired of aerodynamic surfaces. The 
success of this work has been limited. 


hence, the uses of this product have 
been principally in interiorapplications. 
With the amount of development effort 
being expended in this area, it seems 
very likely the problem of flattening 
tubular extrusions will soon become a 
thing of the past 

The extrusion of tubular parts with 
external or internal rifling has been car- 
ried on for some time. These techniques 
have been developed to a point where 
it is possible to maintain very close tol- 
erances on the degree of spiral, Parts 
such as these have found application in 
the missile field. 

Looking to the futiue on the uses of 
extrusions in the aircraft industry, it 
seems that a new family of products 
will be produced within the next few 
years. With the full scale production 
from the Air Force Heavy Press pro- 
gram, very likely larger and longer ex- 
trusions will be commonplace. Drastic 
improvements in the quality levels of 
aluminum products have been achieved 


through new melting and casting tech- 
niques, resulting in improved metal 
quality. Immersion ultrasonic testing 
techniques are becoming more advanced 
daily, with rigid standards being estab- 
lished to meet the aircraft industry’s 
exacting requirements. With the new 
demands industry is placing on the ex- 

ued growth into bigger and wider fields 
of application. 

For immediate attention to any ex- 
trusion request, contact the Kaiser Alu- 
minum sales office or distributor listed 
in your classified telephone directory. 
Kaiser Aluminum & Chemical Sales, 
Inc, Oeneral Sales Office, Palmolive 
Bldg., Chicago 11, Illinois; BxecodVe 
Office, Kaiser Bldg., Oakland 12, Cali- 
' fomia. 

are available upon request. Write to 
Kaiser Aluminum b Chemical Corpora- 
tion, 1924 Broadway, Oakland 12, Caii- 
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Business Flying Shows Sharp Upswing 


By Erwin J. Biilban 

New York— Business flying is well on the way to casting off last shackles 
of obsolescence and achieving its long dream of a fleet of modern aircraft 
in all categories. Growing interest in turbine-powered equipment, substan- 
tiated with contiacts, is bringing business fivers chrser to their more sophisti- 
cated brothers in the tnilitars' service and the airlines. 

Tied to obsolete aircraft for the better part of a decade, doting which 
business flying nesertlieless achieved amazing growtli, business flsers find this 
new equipment promises them an era of even greater expansion. 

An increase in business flying to over 9.9 luillion hours and mote than 1.8 
billion miles in 1970 is forecast bv the Civil .Aeronautics .Administration's 


Office of Planning, Research & Devc' 

A gage of tills growth is provided by 
current figures. Last year business pilots 
flew’ 4.5 million hours— more than all 
of the U. S- scheduled airlines put to- 
gether. Next year they ate expected 
to top 4.8 million hours. Currently 
they are flying almost as m.mv hours 
as all other segments of general avia- 
tion, which embraces all civil aircraft 
activities except airlines. 

Start on Turbine Fleet 

Most significant new equipment pur- 
chase last year was a commitment bv 
Gen. Lucius D. Clay, board chairman 
of Continental Can Co., for three four- 
jet Fairchild M-185F executive trans- 
ports to be delivered starting in 1960. 
Tins was followed bv an order for an- 
other M-185F by Continental Oil Co. 
Continental Can in .additinn has a Fair- 
tliild F-27 Friendship twin-turboprop 
executive plane due for deliverv in fulv 
1958. 

Definite commitments have been 
rnade by a mimbct of other enrpora- 

Busincssmen will be flying their own 
tutbinc-powered planes before either of 


the Fairchild models is delivered. D. S. 
Steel executives this vear will utilize 
three turboptop-powered special A'iekcrs 
Viscounts, whicli are nirrcntlv having 
iiistom interiors installed at 1,. B. Smith 
.\iretaft’s large Miami mnelificatinii basc. 
Delivcry began late last vear. 'Iliesc first 
lurbinc-powetcd Intsincss transports will 
be flown and maintained bv Capital ,\ir- 
hnes. .Additional A'iscinmfs are on the 
nay for Howard litighes and Standard 
Oii of California. 

-Although off to a slow start, interest 
in these new jet and furboi>ro]3 aircraft 
i« accelemting. Numerous corporations 
havx: sent their pilots and evaluation 
petsonnel to Hollantl to flv the proto- 
type turboprop Friendship, an ex- 
perience that reportedly has been 
pleasantly surprising. Ranking partic- 
ularly high are rcl.ilively »ini|)lc cockpit 
operation, fast acccleratinn, short take- 
off and good single-engine i)crfonnancc. 
Companies are also i isiting Ihigcrstown. 
Md- to study the M-lSi full-size 
mockup. Fairchild says that the jet’s 
price will not exceed 5800,000, minus 
cabin interior and phig-in radio. 


Interest in jets, continuing to Innld 
during the past year at business flying 
eonvenlion.s ami fotuiiis. received its 
biggest boost to date when the U, S. 
.Ait Force and the National Business 
.Aircraft .Assn, jointly sponsored a two- 
day program at AA'right-Pattersnn ,AFB, 
Ohio, carlv this month to brief execu- 
tive pilots on jet aircraft operations, 
maiiitciiancc and navigation. 

.Also significant last year was the start 
of an extensive flight test program on 
the new Cessna 620, an eleven-place 
four-engine transport— first ])tcssurizcd 
iiircraft expressly designed for corpora- 
tion use. -Aimed at providing for the 
modern requirements of corporations 
now flviug prewar Lockheed Lodestais 
and Douglas DC-5s, tlie 620 is cspcciallv 
designed for high-altitiide operations 
and sclf-sufBcicncv for off-airwavs oper- 
.itinns. .An .AiRescatch gas turbine 
iitixiharv powcrpbnt not only supplies 
pressurization but also air ennditions 
the interior ami provides a source of 
clectricjl power to make the airplane 
mdcoendeul of ground equipment. 

Ilie 2b0-mp!i. 620 will be available 
kite in I9s8 at a price of approxim.itclv 
5375,000. 

Up-to-Date Equipment 

This tangible progress, plus additional 
multi-jet designs in the mill at North 
-American and Lockheed, are evidence 
that the industry, long under fire from 
business plane operators to develop up- 
lodate equipment, is at last actuallv 
working to complete the spectrum of 
new- executive planes that faded hevond 
the light twin elass- 

Market for new fuiit-plaec and larger 
business aircraft last year broke all 
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previous records, the industry delivering 
more than 6,800 aircraft having a net 
billing value to the factories of more 
than SI03.7 million, lliis compared to 
4,435 units in 1935 having a value of 
approximatciv S91 million. It marked 
another scat of increased production of 
twin-engine aircraft, over 1,000 being 
delivered, compited with 800 in 1953. 

New highs were re-ached by the in- 
dustry’s "big three." Beech. Cessna and 
Piper: 

• Beech fiscal 1956 sales went up 23% 
over the previous year to total S32.- 
091,761, close to its military sales 
volume of 542,447.187. 

• Cessna led the industry with busi- 
ness aircraft sales totaling 537,703.472, 
a 33% increase over 1935. Military 
volume totaled 524.526.363. 

• Piper’s coinniercial sales jumped 
nearly 50% for a volume of 523.218,- 
398; military sales, which this company 
docs not push, were a negligible 51.- 

865,307. 

• Aero Design is cautious about reveal- 
ing its sales activities, but last year it 
delivered more than 150 twin-engine 
Commanders. 

In all, these four leading business 
plane manufacturers turned out more 
than 6,400 units having a total retail 
value exceeding S128 million. 

A bi^ci year is forecast for 1957: 
Beech predicts commercial sales of 
546 million this year. Piper has set 
536 million as its target. Only Cessna 


does not foresee a big jump in sales. 

Ilvis is probably due in part to the 
major production effort the company 
made last vear when it outproduced the 
other three top aimpanics combined by 
more than 1,000 units. 

Tliis year Piper will come out with 
the first of two models of its low-wing 
four-place Comanche, aimed primarily 


at the 182 market. Beech will offer its 
new light twin Model 95 Travel Air 
to compete in price with the Cessna 
310. 

New entries in the industry showed 
strength last vear, particularly Cham- 
pion Aircr.ift. which is now building 
the former .Actonca Champion 7F.C. 
Champion delivered 215 7ECs in 1936. 
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ill offering ;i tric;clc-gcatcd model this 
year. Trccker (formerly Ro;al Aircraft) 
tleli'Cred 13 Royal Gull twin-engine 
amphibians and is now offering the 
plane with 5-10-hp. supercharged 
engines. Colonial Aircraft started de- 
liveries of its single-engine Skimmer 
amphibian in August, has delisered 11 
planes since. Hclio has dcliscrcd ap- 
proximately 30 short-takeoff Couriers. 
Who Buys 

WOicre arc thc.se airplanc.s going? A 
Cessna sales surscy of its enstomers for 
December 1953 through September 
1936 showed these percentages by in- 
dustry classification (light twin sales 
in parentheses); Business scrsiccs, -1.9 

(9.2) ; personal scnices, including pro- 
fessional people, 12.4 (1.5); manufac- 
turing, 14.3 (24.6); wholesalers, 7.3 

(6.2) ; retailers, 7.0 (4.6); transportation, 
3.6 (4.6); communications. 1.6; govern- 
ment, 1.3 (1.5); public utilities. 0.3; 
construction, 14.6 (9.2); agriculture, 
forcstn-, fisheries, 11.3 (6.2); mining 
and oil, 13.8 (24.6); finance, insurance, 
real estate, 5,6 (7.8). 

More power and speed continues to 
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be the trend, with the supercharged 
light engine gaining increasing favor 
for the extra performance it gives, par- 
ticularly at altitudes over 10,000 ft. Be- 
cause of increasing fleet of bigger and 
faster aircraft, employment of pro- 
fessional pilots is also gaining. More 
than 3,500 business aircraft ate flown 
by professionals, according to CAA; 
most multi-engine aircraft owners em- 
ploy their sers'iccs while only one in 10 
of the single-engine class is flown by 
a professional. 

Also noteworthy is the higlicr utiliza- 
tion of tlie bigger airplane; CA.A indi- 
cates that generally multi-engine air- 
craft spend about hivicc the hours aloft 
as the ai etagc single-engine types. 

Data on the number of business air- 
craft in service is still difficult to ob- 
tain. CAA only last July began to ask 
owners of general aviation category 
aircraft to indicate primary usage. 

Last estimates were that apptoxi- 
matelv 36.000 aircraft did some busi- 
ness flying in 1955; of these 18-19,000 
were primarily used for this purpose. 

Current estimates of the number of 


multi-engine business planes in service 
add to about 3,500- 

How did business aircraft fare in acci- 
dent rates last year? CAA safety Wt- 
sonnel arc inclined to believe that their 
iccord was a good one- The count; 
approximately 36 accidents insolving 
multi-engine aircraft under 12,500 lb. 
gross weight, six over that weight. 

Thc smaller aircraft accounted for 
nine fatalities (including two persons 
on the ground) and eight injuries; data 
on the bigger planes is still being com- 
piled. 

The breakdown by type, according 
to CAA’s files: Aero Commander, 5; 
Beech 18. 12; Cessna 310, 7; DH 
Doves, 2; Grumman Goose, 2; Grum- 
man \V'idgcon, 2; Lockheed 12-A, 2; 
Piper Apache, 2; Riley Twin-Nas ion, 1 
and Treckcr Royal Gull, 1- In the over 
12,500-lb. gross weight class two were 
Lockheed Lodestars and three Lock- 
heed Venturas. 

Good as the record might be, CAA 
safety people arc not complacent about 
it and the indications are that they arc 
actively considering new rulings that 


they feel will improve flic record or pre- 
vent it from deteriorating. 

One of the proposals that is dis- 
cussed most frequently is that pilots 
of light nvins be type certificated for 
each model airplane, much as is re- 
quired by pilots of the 12, 500-lb. and 
O'er category. 

Another item under consideration is 
a regulation gos’cming the number of 
hours business pilots can fly 'vithin a 
specified period of time. 

Field Agents Trained 

CAA is currently training field agents 
in the problems and operations of busi- 
ness flving to develop personnel along 
the lines of bank examiners who will do 
routine checks on executive plane oper- 
ators in their areas. 

As regards equipment, many business 
planes arc better fitted than airliners; 
and of the total amount of "-eathcr 
radar, autopilots and omni-range gear 
in all U, S. civil aircraft, they carry the 
majority. Manufacturers ate hard at 
work dc'oloping equipment particularly 
suited in size and weight for these air- 
planes. Lightweight W'cathcr radars suit- 
able for the small tw'iiis, simplified low- 
cost autopilots for single-engine types 
and larger arc examples. 

The equipment market is indicated 
bv comparing manufacturers’ list prices 
for the standard '’ersions of their mod- 
els with that of the average airplanes 
dcli'crcd to customer specifications 
legarding extra equipment, list prices 
in p;ircntliescs: Beech 35 Bonanza, aj)- 
proxiinatelv S25.000 (522,650); Beech 
E50 Twin-Bonanza, $100,000 ($88,- 
000), Beech ElSs, $130,000 ($106.- 
975). Last year Cessna’s Model 172 
listed for $8,750. As deli'Cted to the 
dealer for his customer this airplane svas 
price tagged at about $9,55(). Some 
70% of the Model 310s leaving Wich- 
ita last year canied $20,000 worth of 
optional equipment. 

Service Facilities Grow 

Expansion of servicing facilities to 
handfe this rapidly gto'ving fleet of con- 
stantly moving aircraft is expected to 
be aided considerably by Small Busi- 
ness Administration’s announcement 
last year that Federal loans will be made 
to finance hangar and shop building. 

Effective augmentation of this pro- 
gram will in turn encourage more busi- 
ness firms to operate aircraft. There 
are many who hold hack, pending avail- 
abilit'- of facilities to care properly for 
their planes. In the case of operators, 
there are some who have seen planes 
based at their fields go hundreds of 
miles away for maintenance because 
the)- were unable to secure necessary 
bank loans to expand facilities. 

Estimate that there is a current need 
for approximately $90 million worth of 
new hangar and shop construction has 
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been made by J. B. Hartranft, Jr., pres- 
ident, Aircraft Omiers & Pilots Assn. 
Aside from tliis immediate need, be 
secs an additional SIO million expen- 
diture requited annually to keep pace 
with the growing eir il air fleet. 

General aviation alone is expected to 
be operating 69,500 active aircraft by 
1960, 89.000 by 1965 and 107,875 by 
1975, CAA planning experts report. 

Preparation for this potential already 
is underway at key areas of the country. 
Southwest Airrnotive expects to baro 
tbc major portion of a S*t million con- 
struction program completed by the 
end of this year at Love Field, Dallas, 
Tex. 

It has borrosved $1.5 million ftom 
the city’s airport bond funds, will fi- 
nance the remainder privately. 

A look at its business record last 
year shows the reason for this opti- 
mism; in 1956 Southwest took care of 
14, -100 visiting planes. Of these, 9,900 
were business planes, 5.300 were mili- 
tar}' piston and jet-powered types and 
1.200 were non-schcdulcd airliners. 

Another large operator, occupying a 
new SI million business aircraft sers’ice 
center at O'Hare l''icId-Chicago Inter- 
national .Airport, is John P, Henebrv’s 
Skymotise, Inc., which handled appftnc- 
imatcly 1,200 airplanes in 1956. supply- 
ing 621,872 gal. of gasoline to these 



are approximatelv 125 business planes 
located in the Chicago area; his base 
has 52 as tenants. 


Apart from the sophisticated fixed 
base operators, who nave learned to 
grow with this new business, there 
are many who still treat it casually, to 
the frustration of many executive plane 
pilots who too often touch down for 
refueling or refreshment and then have 
to literallv hunt down personnel to 
provide them with the service they 
need. It doesn't happen too often to 
the same pilot, if he can help it. He 
will go man) miles out of his way to 
give his business, including the pur- 
chase of hundreds of gallons of fuel, to 
a businesslike operation where there 
are neat linemen to guide him to the 
ramp, take his order, help him disem- 
bark his passengers and round up neces- 
sary transportiition or even hotel ac- 
commodations- 

Dcvcloping a skilled staff, a good 
echelon of supervisory personnel and 
also learning the ins-and-outs of good 
financing are among the necessary re- 
quisites of the new breed of fixed base 
operator. 

Some are lulled into complacency 
because they feel they have adequate 
facilities and ran point to a tenant list 
—but it may be that the latter is partly 
due to overcrowding elsewhere. Should 
a competitor expand facilities, the com- 
placent operator may find business 
going off quickly. 
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Agricultiiral and Pleasure Flying Grow 


Agricultural aviation continues to maintain a leading position in general 
aviation, second only to business flying. 

Although the data on 1956 agricultural aviation operations was not full) 
collated by early this year, the trend indicates that it probably exceeded 1955, 


a record year for the aerial applicator. 

One signpost of tlie trend is that 
last vear aerial operations against in- 
sects under State-U. S. Department of 
Agriculture contracts were the most 
extensive in history. 


Total Acreage 

Aircraft operating under State and 
I'cdcral contracts in 1956 sprayed and 
dusted insecticides on more than 5 
million acres throughout the U. S — 
9 million acres, counting treatments 
in the large-scale «ar against the Medi- 
terranean fruit Ry. The growth of these 
contract operations in recent )'Cats can 
be appraised from these official data: 
1950, -1.2 million acres; 1951. 1.9 mil. 
lion acres; 1952, 1.5 million acres; 1953. 
1.4 million acres; 195-1, 2.5 million 
acres and 1955, 4,2 niillioii acres. 

These figures do not include the vast 
areas covered by aerial applicators for 
farmers and ranchers, since these figures 
arc late in being compiled. But the 
total jctivitv in 1955 accounted lor 
over .60.1 million acres and it is ex- 
pected that 1956 private operations 
went as least as welt. 

Breakdown of the various 1956 Statc- 
USDA contracted oper.itions against 
insects; 

• Grasslioppcr control programs cov- 
ered 2 million acres of ranchland .leriallv 

• Spruce budworm control accounted 
for ;ibout 1.4 million acres in htonfana 
and Idaho. 

• Mediterranean fruit fly treatment re- 
quired 4.5 million acres of spray treat- 
ments over a three-quarter million acre 
area in Florida. 

• Gypsy moth control coveted about 1 
million acres of forests in eight north- 
eastern states and Michigan. 


million acres annually for three years. 

Under consideration is night sprav- 
ing from 500 to I,500-ft- altitudes, prob- 
ably tlie first time tliis would be done. 
Some western operators have worked 
acriallv at night on cotton, but at much 
lower altitudes beeansc of less rugged 


Combined Programs 

In addition, there were important 
programs with federal-state funds in- 
volving 58,000 acres in five western 
states on Mormon crickets, 12.000 acres 
covered in Idaho against the bec't-leaf- 
hopper, 10,000 acres in three states 
against the tussock moth and 3,000 
acres coveted in 3\’isconsin and Michi- 
giin on spittlebug control. 

Big programs appear to be slated for 
USDA and the states. One of the largest 
will he a six-weeks attack on the gypsy 
moth beginning this May covering New 
jersev, Pennsylvania and most of upper 
New York from border to border. It 
will probably necessitate covering 2-4 


Growing ever larger, these vast ap- 
plication programs arc encouraging a 
trend towards larger aircraft through 
the four-engine B-17, In 1955 there 
were 18 big ships, including C-46, 
C-82, the Flying Fortress, and DC-3, 
used by operators on this type of con- 
sist year the number had just about 
doubled, and the outlook is that it will 

-Another factor encouraging the use 
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(if multi-engine types is increased ac- 
tnitv over populated areas. In 1955 
approximatcl'. 1.5 million acres of con- 
gested area application was donc. 

rliis involved 10,500 flying hour., 
during which 218,000 lb. of dry chemi- 
cjils and 2 million gal. of spray were 

^According to the Ci\il Aeronautics 
Administration, the figures for 1956 
will be much higher. CAA people feel 
that multi-engine aircraft prenide a 
much higher safety factor in event of 
engine failure than smaller ships. 

Safety Measures 

Congested area work is also the sub- 
ject of some CAA thinking about re- 
vising regulations to enhance safety. 
Under consideration arc requireincnts 
that operators have emergency dump 
\alves for rapid jettisoning of material 
in c\cnt of engine failure, improred 
plotting of operations to in.sutc that 
clear areas for emergency landings arc 
usually a\’ailablc, and trvo-way radio, 
particularh' in areas where air traffic is 

Increase in pleasure flying the l.ist 
few rears, mainly due to use of busi- 
ness aircraft operated by indir’iduals on 
weekends and vacatioirs, is expected to 
continue its gradual upswing from ap- 
proximately 2 million hours annuiilly 
to 2.3 million hours a year in 1960 and 
3.4 million hours by 1970, 

Unfortunately for many enthusiasts 
unable to justiK' an airplane for busi- 
ness as well as pleasure, circumstances 
continue to work against them unless 
tlies' arc financiallv able to afford mod- 
ern equipment. Tlie ever-tightening 
traffic control picture, mcrc-.ising tc- 
qiiirenient for two-way radio, gobbling 
up of former small airfields by real 
(.state operators, all tend to make their 
flight path difficult. 

Aging Equipment 

None of the major manufacturers is 
descloping ans' new liatdwarc for them, 
so as in past sears their equipment con- 
tinued to age. 

Instructional flying, accounting for 
approxiinatclv 1.3 million horns of 
annual general aviation activity, is cer- 
tain to expand gradualls in the next 
few sears, C.AA forecasters say, reach- 
ing 1,718,000 hr, yearly by 1970. 

.An encouraging sign is tliat in tlie 
first half of 1956, student pilot licenses 
issued svcrc itp U% osa tlic same 
period in 1955. and perhaps signifi- 
cantlv. operators report that increasing 
numbers of people who learned to fly 
in 1945 and 1946 arc taking up flying 
again. 

CAA is working on developing new 
flight instruction curricula svith the 
emphasis on students receiving adequate 
instruction in basic flight instruments. 
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EXTRUSIONS FOR TOMORROW 

from 

BRIDGEPORT ALUMINUM TODAY 


. . . ultrasonically tested to 
meet the rigid requirements 
of supersonic flight 

You name the extrueion— standard or custom made. 

Bridgeport's specialised productirrn teebniquee and ultrasonic test equipment 
assure precision shapes free from internal defects . . . shapes that can stand up 
and "take it" under conditions that often exceed design specifications. 

Whenever your design calls for extrusions— or die, contour and hand forgings.— 
contact Bridgeport. Our production facilities are complete, modem and fully 
integrated. You’ll benefit, too, from Bridgeport’s staff of light metal specialists 
who keep pace with the high standards set by the aircraft industry. 

For details on our services and facilities, contact your nearest Bridgeport 
Sales Office. 

Fm. tlAt venu rifiweif in. 

BRIDGEPORT,; ALUMINUM 

EXTRUSIONS, DIE AND HAND FORCINGS 
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from miniature components to integrated systems 

AMF has electronics experience you can use 

• AMF experience in electronics covers procticolly every area of the field, from design through 
production, of individuol components and complete systems, for both government ond Industry. 

• AMF hos organized development ond production teams experienced in the latest mechonicol 
ond electronic techniques. These teoms, locoted throughout AMF, achieve the fine balonce so 
necessory to produce efficient, reliable equipment. 

• Porticulor AMF electronics copobilitles and products Include . . . 

Doto Processing ond Display ♦ Training Devices ond Simulators • Antennas and Mounts 
Communication Systems • low-frequency Rador • Electronic Warfare Devices 
Air Novigation ond Traffic Control • Missile Check-out Equipment • Electric Motors 
Guided Missile Support Equipment ♦ Indusfriol Reloys • Silver-zinc Bofteries 
Accessory Power Supplies e Inverters and Alternotors • Factory Test Equipment 
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SUKHOI DELTA-WING FIGHTER PROTOTYPES 


Soviets Test IRBM, Mach 2 Fighters, 


By Robert Hotz 

Aitpower of the Soviet Union demonstrated eontinued tcehnical progress 
during 1956 in both milita^- and eivil categories. Among the outstanding 
technical achievements which the Russians demonstrated to the Western 


• Intermediate range ballistic missile 
capabiiits'. Tlie So\iets accelerated 
their test firings of a 1,000-mile range 
missile to an average of five per month 
during the last six montlis of 1956. in- 
dicating the program has passed from 
dc\elopnient to production testing. 

• Mach 2 fighter development. Experi- 
mental models of a Mach 2 fightcr-tlic 
Super-Farmer (MiG-21)— were flown be- 
fore Western observers at tlic Tushino 
air show last /unc. 

In addition three experimental delta 
wing prototypes with capabilities close 


to Mach 2 were also demonstrated 
publici)'. 

•Mach 1 fighters in service. During 
1956 the 900-mph. Farmer (MiG-19) 
went into widespread setsicc with the 
Red air force replacing the 750-mph. 
MiG-17s (Fresco) as the standard Soviet 
dav fighter. 

• Supersonic all-weather fighter desel- 
opment. The Super-Flashlight, a 
sweptwing supersonic all-weatlier fighter 
prototype, was publiciv demonstrated 
at Tushino. 

• Suj>ersonic bomber des’clopinent. 


Prototype of a light bomber capable of 
speeds just over Mach 1 was nowii in 
rehearsals for the Tuslrino show and 
later exhibited to USAF visitors on the 
ground. 

• Gas turbine transport development- 
In addition to being the only nation in 
the world to operate turbojet transports 
in regular airline service during 1956. 
tlie twin-jet Tu-104, the Soviets dem- 
onstrated a new turboprop powered 
assault transport. Thc>- also revealed 
])lans for development of three marc 
types of larger gas turbine powered 
transports. 

• Aerial refueling devdopinent. Red 
air force officials confirmed that the>' 
lra\e been experimenting with both 
probe and drogue and fiying boom 
types of aerial refueling systems to ex- 
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MIG-19 FARMERS 


Operate Jet Transport 


tend range of their jet bombers. Soviet 
air force leaders indicated they pre- 
ferred the probe and drogue s\stcms. 
A pair of Badger bombers equipped for 
aerial refueling were displayed to the 
USAF delegation at Kubinka Airfield 
near Moscow, indicating that the 
Soviets fasored the "buddy” system of 
field conversion of bombers for tanker 
missions over the US.Al-' concept of a 
separate fleet of tankers. 

Russian Invitation 
During 1956, top level USAF officers 
got tlreir first real look at Soviet air- 
power when they were insited by 
Marshal Pa\cl Zhigarcs'. cliicf of the 
Red air force, to attend tire National 
•Aviation Day flying display at 'I'ushino 
just outside Xioscow, and to inspect 
militatv aircraft, engine and airframe 


plants and aeronautical training .schools 
in Russia. The U.S. delegation headed 
by Gen. Nathan F. Twining, chief of 
staff, included Lt. Gen. Donald Putt, 
deputy chief of staff for tcscarcli and 
dcselopinent; Lt. Gen. C. S. Ir\ine, 
deputy chief of staff for materiel; Lt. 
Gen. Thomas Power, commander of 
the .Air Research and Development 
Command; Maj. Gen. Albert Boyd, 
deputy commander of ARDC for weap- 
ons ssstcni management and US.AF’s 
most experienced cxpcrimcnFal test 
pilot, and Brig. Gen. W'illiam Blan- 
diard. operations cliicf of Strategic Air 
Command. 

During its ten days in Russia, tlie 
USAI’’ delegation witnessed at Tushino 
flying display a demonstration of seven 
new experimental prototypes in addition 
to the mote familiar types already in 


• USSR 

sciricc witli comb, it units; inspected all 
the nc«- prototy pes and current Red ait 
force first line aircraft types on the 
ground at Kubinka .Airfield; visited the 
Red air force academs at Monino; in- 
spected the Zlnikmsty .Air F.nginccr- 
ing Academy in Moscow, and toured 
two aircraft factories in Moscow uhcrc 
11-14 transports and centrifugal type 
turbojets of basic British design were 
being manufactured. 

Twining Conefusions 

On his return from the Soviet Union, 
Gen. Twining presented a detailed re- 
port to the Senate Armed Scrs'iccs Com- 
mittee in which he cited fisc conclu- 

• "On the basis of what wc saw or were 
told, the So'ict air force is engaged 
in dei'cloping a surprisingly wide \a- 
ricty of aircraft. 

■ "It was the judgment of m\ group 
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that the design configuration of most 
of these aircraft reflected a higli level 
of scientific and engineering talent. 
They were proof that the Sosiet de- 
signers are now pioneering on their own 
in the field of modem aircraft develop- 

• “It was further our judgment, at least 
on the basis of aircraft shown us, tlint 
despite the undeniable strides made by 
Soviet designers, they have not out- 
distanced us. Nothing we saw could be 
honestly described as being superior to 
the best U-S. aircraft in comparable 
categories. In saying this I must note 
that in certain areas— notably the de- 
velopment of turboprop bombers-they 
have made a large effort in that direc- 
tion. that, for reasons of our own wc 
did not choose to take. 

• “Three experimental delta wing fight- 
ers shown at Tushino appeared to us to 
need still further test and dc\-elopment 
before they can get into series produc- 
tion. It was also our general conclusion 
that in the latest operational types as 
well, Soviet designers are liaving trouble 
achieving stability at high speeds. This 
was esidcnced among other things by 
their extensis’e use of wing fences and 
foils to adjust the stream of air over 
wing and control surfaces. 

• “Nevertheless, despite the absence of 
some engineering and design refine- 
ments famibar to us, the widening va- 
riety of aircraft already in the Soi’iet 
experimental and operational inven- 
tories is clear evidence of a broad 
understanding of the state of the aeto- 
naubcal art and of Soviet detennination 
to advance therein on a verv wide front." 


The Soviet Air Force is now com- 
pletely cquiuped with modem jet types 
c-xcept in tlie transport category. 'I'he 
MiC-1 5, first swept-wing fighter to see 
widespread service with the Soviet Air 
Force, is now phased out of first line 
combat units where it was replaced 
b\- the MiC-17 (NATO code name— 
Fresco). The MiG-1 S has been used 
to bolster fighter units of satellite air 
forces, notaCly Poland, Czechoslovakia 
and China. 

The MiG-1 7 represented a major per- 
fonnance improvement over the 
MiG-15, with the addition of a more 

K iwerful version of the Russian-built, 
olls-Royce-designed ccntrifupl flow 
turbojet and an afterburner. Structural 
beef-up necessary to eliminate some of 
the SliG-15 problems at transonic 
speeds also was added to the MiG-17 
tJesim. MiG-!7s are still widelv used 
in the Soviet Air Force but are Vapidlv 
being replaced by the MiG-19 (NATO 
code name-Farmer). 

The Farmer represents a basic de- 
parture from the earlier MiG design 
line. It has incorporated a number of 
new aerodynamic features mandatory 
for a straight and level supersonic per- 
formance. These include a thinner 
wing, low set horizontal tail and more 
streamlined cockpit. The Farmer also 
abandoned the barrel-shaped fuselage 
of the earlier MiG designs in favor of a 
broader and flatter fuselage designed to 
accommodate two axial flow turbojets 
of extremely small frontal area. The 
Farmer has about the same performance 
characterisHc as the North American 
K-lOO Super Sabre. 

Tlictc is fiirtlicr evidence that the 


Farmer will be succeeded by another 
basic design improvement of the 
Mikoyan design group called the 
MiG-21 Super Farmer. First displayed 
at the 1956 Tushino air show, the 
MiG-21 prototypes were larger than 
the h'amicr— indicating a more power- 
ful engine installation— and arc officially 
credited by the Russians with a 1,200 
mpl). level flight speed at altitude. This 
would make the MiG-21 roughly com- 
parable to the Lockheed F-l54, North 
American F-107 and the Grumman 
FIIF-IF. 

Design Cycle: U. S. Vs. USSR 

Tile time phasing of Russian fighter 
development since 1947, when the first 
swept-wing prototypes flew in both the 
USSR and the U.S., indicates there is 
little difference in both the speed of 
the development cycle and the per- 
formance achievements of cither com- 
petitor. 

In the all-weather fighter category 
the Russians have developed a major 
model improvement over the twin en- 
gine Yak-25 (Flashlight) design that 
is now their standard service model. 
The new model called the Super-Flash- 
light also was denronstrated publiclv for 
the first time at Tushino last June. It 
features a cranked wing planform using 
one degree of sweep from the fuselage 
to tlic engine nacelle and another out- 
board from the nacelle to the wing 
tip. It has larger and more powerful 
axial flow turbojets than the I'lashlight 
and a pointed radome, indicating ex- 
tremely advanced electronic technique. 
There is little doubt that the Super 
Flashlight is capable of Mach 1 in level 
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flight or tluit it carries its lockct 
.imiamcnt internally, However, it ap- 
pears to be stiglitlv below the Cimvair 

I- -102.A in all around all-weather per- 
formancc- 

II- 28's Successor 

The Ilyushin 2S is still the standard 
Red -\ir Force tight bomber in adili- 
tion to seeing wide service with the 
Soviet N’avv and satellite countries, jar- 
ticularly Cliimi. It is subsonic and 
offers little strcnigtli against a modem 
air defense svstem. However, a replace- 
ment for tlie 1128 is now flying in 
prototvpc form, although it docs not 
appear to be very far advanced along 
the development cvcic toward prodne- 

This new light bomber (NATO code 
name Blowlamp) is a twin-engine design 
using axial flow turbojets housed in pods 
attuched dirceth to the under surface 
of the swept-wing. Use of approxi- 


mately fifty degrees of wing sweep and 
a rclativclv thin wing section indie.itc 
the Russians claim for Mach I level 
flight speed for Blowlamp may not be 
exaggcr.itcd. Tail design, whicli fca- 
tirrcs the horizontal fail about midway 
np on the stahili/cr, indicates that Blow- 
l.imp's maxinmin perfotiiiancc Ciiniiot 
lx: mneli over Mach 1. 

In the larger tximhcr categories, tlie 
Soviets have exliibitcd no iicnr- rkTclo])- 
incuts .since tircy unveiled the trio rif 
Hear. Bison and Badger in 1954. First 
hand looks at these aircraft in Russia 
revised some earlier impressions gained 
from flight photographs taken at rcla- 
tivclv long range. 

rlie Bear, powered by four 12.000 
tsli|). turhoprops dri'ang contrarotating 
propellers, is much larger tlian earlier 
reports indicated, grossing well alxi'C 
300.000 lb., and approaching the size of 
the B-’6. 'I'lictc is little doubt that the 
Russian claim of intcreontiiicntal range 


for tire turboprop Bc.it without refucl- 

"'Viso'it.' powered by four 19,500 lb. 
Inrbdjets. is consider.ibly smaller than 
the B-52, while the Badgcr-ijowcrcxl hy 
two of the same power engincs-is 
.smaller tlian the B-47. 

Most significant rcwelation of the 
Soviets during the 'I'lisliino display was 
their desclopincnt of an aerial refueling 
capitbilitv for both the Bison and Bad- 
ger utilizing the "huddy" system of 
converting bombers for tanker use on 
sjKcificd missions rather than develop- 
ing a s|)eciiilizcd tanker aircraft ,is US.AF 
has done with tire KC-97 and the 
KC-135. Russian air officers said they 
had acUiesed a 25^ range increase for 
their two jet bomber types with a single 
aerial refueling and a >0% range in- 
crease with two refuelings. 

Since the bomher development cycle 
IS considerably longer than that ol 
fighters, it is probahlv too carlv to cx- 
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pect new Russian medium and heavy 
bomber devdopineiits to appear pub- 
licly even in prototype toim. But from 
all the other evidence on the scope ol 
the Russian air dcselopment program, 
there is little doubt that such new de 
vclopments are under way including a 
nucIear-powcrcd aircraft. 

A major dri\’e in transport aircraft 
des'elopnient is under way to eliminate a 
major Soviet sveakness in this category. 
Standard Red air force transport and 
carrier for paratroops is the Ihushin M 
powered by two piston engines and 
comparable to an early model Cons'air- 
Liner. The Russian aircraft industry is 
developing a whole family of gas turbine 
powered transports to modernize both 
civil and military air transport in the 
Sov iet Union. Among the tv^pcs alreadv 
identified by Russians as in production 
or under development are: 

• Tupelov Tu-I04, twin-jet transport 
with a capacity of about 45 passengers, 
now in Aeroflot service between Prague, 
Moscow, and Khaljarovsk in Siberia. 

• Tupelov Tu-114, four-jet transport 
aimed at 90 passenger capacity, now in 
prototype flight test stage. 

• Ilyushin 70-passengei transport pow- 
ered by four turboprops now in the 
prototype test stage. 

• Undesignated turboprop transport de- 
sign aimed at carrying 1 50 passengers in 
a double-bubble type fuselage. 


• Antonov twin turboprop assault trans- 
port featuring truck bed level loading. 
This aircraft flew in prototype stage at 
Tusliino but later evidence indicates its 
development may have been dropped in 
favor of a four-engine design ot larger 
cargo capacity. 

Soviet Strong Paints 

In general, Soviet aviation exhibits 
the following strong points; 

• Advanced powerplant development. 
Russian airframe designers have an 
abundance of power with which to 
work. By sponsoring powerplant re- 
search and development independent 
of. airframe projects, the Russians have 
been able to achieve major state of the 
art impnivftments in their entire fam- 
ilv of gas turbine and rocket power- 

The belated adoption of this power- 
plant development philosophv bv the 
U.S. military and industry is the best 
tribute to its effectiveness. The abund- 
ance of power available to Soviet design- 
ers accounts in some measure for the 
lack of aerodynamic sophistication in 
many designs. AVTierc U. S. designers 
need every aerodynamic refinement to 
achieve performance because of marginal 
power outputs, the Russian designer 
can skip these details and literally blast 
his airframe to the required perform- 
ance with the excess power available. 


• High priority on research and devel- 
opment. The extremely wide scope of 
the Soviet ait development program, 
ranging from helicopters and transports 
to supersonic figivters and intercontinen- 
tal bombers, indicates little budgetary 
restriction on this effort and a liigh 
priority determination to push ahead at 
a maximum rate of progress on the 
whole broad front rather than concen- 
trate on a few predetennined areas. In 
contrast, U. S- development is becom- 
ing increasingly narrow because of 
budgetary restrictions. 

• High priority on aeronautical educa- 
tion. Soviet educational effort has 
given top priority to turning out the 
quantity and qualitv of engineers, sci- 
entists and technicians required to sup- 

S ort the broad development program. 

vidcncc of the priority' placed on this 
effort was seen in Mach 3 and Mach 5 
wind tunnels used in the Zhukovsky air 
engineering academv and the wide- 
spread propaganda aimed at luring the 
cream of Soviet youth into the aeronau- 
tical program. 

• Simplicity of production techniques. 
Part of the Soviet secret in cutting the 
development cycle is simplified produc- 
tion methods. Wherever possible, tech- 
niques are aimed at reducing the time 
and energy required in the manufac- 
turing process without the sacrifice of 
essential performance in the end prod- 
uct. 

Weak Spots 

Among the major weak spots evident 

• Avionic development. Both ground 
and airborne asionic equipment dis- 
played as standard service equipment 
is at least a generation behind similar 
sen'ice items in this country. 

• Personal equipment. Russian air crews 
still operate in the leather jacket, high 
boots and helmet and goggle equipment 
cliaracteristic of World War II. Al- 
though cockpits of modern fighters and 
bombers are pressurized, there is no 
ei'idence of adi'anced personal equip- 
ment such as G-snits or partial pressure 

• Training. Training of air and ground 
crews is a major problem for the Red 
air force ini'oh'cd in both an expan- 
sion program and a switch from piston 
to jet technology. 

An overall sunimarv of Soviet air 
strength in relation to that of the U.S. 
indicates that, while we still possess a 
measurable ma^in of superiority in the 
total resources of effective airpowet, 
the Russians are making progress at a 
more rapid rate, primarily because ol 
the higher priority assign^ this sector 
of their total effort. Unless we increase 
both the scope and speed of our air- 
power development program, we face 
the real danger of being surpassed bv 
tlie Soviets in the foreseeable future. 
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Canada Seeks Aircraft Business Abroad 


By William Gregoiy 

Ottawa— Canada’s aircraft industry, wliose growth to third in employ- 
ment. ninth in sales among Canadian industry, was begun virtually by 
government fiat 10 vears ago, shows signs of becoming a bigger 
competitor in the world market in 1957. 

Partly this is a search for stability, in the faec of further tapering of mili- 
tar\- production which spurted during tile Korean War. 

Problem shapes up this way: Canada's airframe industry, which con- 
sists of three major companies, has spawned a supporting components 
supply network of 2,500 companies in addition to the 55 companies 
specializing in aviation. Stretch-outs have left many supporting com- 
panies with not quite enough business to make money. 

Iliough C.mada lias no formal “Buy 
Canada” policy, tlicrc is a definite un- 
derstanding tKat Canadian airframe 
manufacturccs will buy components in 
Canada where available. In some cases, 
existing Canadian companies have gone 
into the aircraft component field; in 
others American and British companies 
have opened subsidiaries. 

How far this trend has carried is 
shown by two examples: 

• Orenda Engines Ltd., bought 95% 
of components for its Orenda engine 
outside Canada when it started to build 
the engine for the CF-100. Today a 
fraction mote than 95% arc bought 
within Canada. Only a Bendix-made 
starter-generator is foreign made. 

• Canadait Ltd. formerly procured 35% 
of its component parts outside Canada. 

It has whittled that portion down to 


and on like a faucet, arc calling for 
a clearly defined long-range national 
policy to maintain an industry capable 
of meeting Canada’s defense and com- 
metciiil requirements. 

Export Hopes 

Such a policy is unlikely to be de- 




ath elec- 


Basically the industry looks to the 
government as its best guarantor of 
stability. Industry leaders, pointing out 
that the industry cannot be turned off 


Canada this y 
called for Jun 
doniinant Liberal party, running for 
rc-cicction. holding a bent towaid so- 
cial welfare. In the meantime there is 
liopc for exports, based on these de- 
velopments: 

• Orenda believes there is a good 
chance one of the four American en- 
gine-makers wliich have shown interest 
in its neiv PS13 Iroquois engine will 
sign a license agreement to produce 
the engine in the U.S. The engine, 
svhich is rated at 20,000 lb. thrust or 
30.000 lb. with afterburner, is a 
planned effort by Canada to skip two 
generations in engine deselopment, 





that is. to mo\e one step beyond the 
J75-J79. 

• E)e Havillaod Aircraft of Canada, 
which has sold its Otters and Beavers 
in 55 countries including more than 
600 Beavers to the U. S. Army, has 
orders from tlic U, S. Army for fise 
DHC--1 Caribous, a twin-engine light 
cargo-transport now" in mockup stage. 

• Canadair Ltd. has an order for 225 
Orenda-powered Sabre 6 fighters for 
West Germany. One of the major 
reasons for the sale was provision for 
crew training for the airplanes by the 
Royal Canadian Air Force. Even so 
the Germans, though unable to buy 
American Century series fighters, could 
have bouglit British or French types. 

Canadair also has a jet trainer design 
which might offer export prospects. 

Canadian observers take a hopefully 
pessimistic attitude on air export pros- 

The industry, with labor costs lower 
than in U. S. but higher than Britain 
and volume usually lower than the 
U.S. has been able to stay competitive 
in price. Howc\’et, Canada’s manufac- 
tured exports usually have lagged be- 
hind raw material exports, and last vear 
Canada found itself with a SI billion 
trade deficit with the U. S. 

Dependence on Government 

The real paradox of the Canadian 
industry in breaking its dependence on 
government orders is that it needs some 
initial government supMrt, at least, to 
undertake a project with commercial or 
export potential. A case in point is the 
history of Canadair's CL-21 project. 

A replacement for the DC- 3, the 32- 
passenger CL-21 was the subject of an 
extensive market surx’ey in 1952. To 
compete with the Convait-Lincr, then 
priced at $650,000, Canadair decided 
the CL-21. considering speed, payload, 
range, etc., would have to sell for 
S450.000 per unit. Here is how the 
situation looked after the 6-month sur- 
vey was completed: 

• Potential worldwide market, based on 
survey of 200 airlines, was 300 airplanes. 

• Br^-cven point, to get back SI35 
million for the S135 million investment 
required, was 237 airplanes. 

• ^ales could easily fall slrort of the 
63 profit units, taking into considera- 
tion product was a dollar one, and 
that Canadian dollar was harder than 
U. S. dollar; that potential customers 
were operating on Ic.iii budgets, and 
tliat a number of smaller operators did 
not have sufficient equity in their 
companies to swing necessary hank 

It was too "dicy’’ a gamble for Can- 
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adair's board of directors. WTiat would 
have pushed the project over the top 
would liavc been initial military orders 
for 50-75 units. 

The moral is the same as that of 
Avro’s G102 four-engine jet transport 
project, the mockup fat wliich was 
ordered dismantled just after the first 
of the year. With only 207 medium 
to heavy transports flying in Canada, 
and a relatively small home defense 
market, private financing of commer* 
cial or military ventures is impossible 
except for light, uncomplicated air- 
planes. Thus Canadian industry has 
had to cut its designs to fit Canadian 
military requirements, and can only 
hoiJC the product might fit a wider 
market. 

Near Outlook 

Short-range outlook for the airframe 
industry is generally good: 

• Avtol-'niough CF-100 production is 
being stretched out. the prime reason 
is to phase out the program smoothly 
witli beginning of the CV-105 dclfa 
wing supersonic iiitciccptor program. 
Tlie Iroquois powered Cl'-i05 is sclicd- 
uled to fly "sometime this year.” 

• Canadair— Besides tlie German order, 


and its CL-28 maritime reconnaissance 
airplane, Canadair probably will be 
prime contractor for the Sparrow air- 
to-air missile with which the Mark 6 
vasion of the CF-100 will be equipped. 
Orenda is developing an afterburning 
version of the engine in the CF-100, 
designated the 11-R. 

• De llavilland— Besides its Beaver. Ot- 
ter and Caribou programs, de Havilland 
is scheduled to go on building the CS2F 
under license from Grumman for the 
Roval Canadian Naw into 1959. 

Stretch outs, like the CF-100 pro- 
gram, and military buying as in the 
case of tlie CL-2S where orders were 
placed in small, separate batches, has 
caused airframe manufacturers to limit 
conqjonent buying to immediate needs. 

Component manufacturers, who need 
to operate on the average at 50% of 
capacitv to break even, nave fallen to 
;ihout ■ 34% capacity. 'I'he industry- 
plans to bring the problem to the 
attention of tlic goicmmcnt. 

Long Term Recommendotions 

Several rceommendations for a long- 
r.ingc program for stability have been 

Avro proposes; 


• Expansion of research and testing fa- 
cilities. 

• Production program to ensure con- 
tinuation of operations at a level to 
permit industry to retain essential en- 
gineering and production staffs, and fa- 
cilities in readiness for rapid expansitm. 

Canadair favors: 

• Planned replacement policy for the 
RCAF using the latest type 'of equip 
mciit available, wliich might result in 
Canada becoming a regular supplier of 
aircraft on an export basis. 

• Encouragement of Canadian design 
and development of aircraft and equip 
ment, not only to provide aircraft to 
meet Canada’s own particular needs 
and which are not available elsewhere, 
but also to preserve a high degree of 
technical skill in the aircraft industry 
so that license arrangements can be 
carried out successfully. 

As 1957 begins, the industry sees 
two logical areas for RCAF procure- 
ment; 

• Trans]>ott, eitlier to replace the 
RC-AF's aging North Star, a Rolls- 
Rovee Merlin engine version of the 
C-34-DC-6 design, nr to supplement 
the RCAF's North Star and C-i 19. 

• Trainer (or trainers), probably a jet 
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trainer to replace the North American 
Har\’ards (T-6s) in RCAF. 

W'hcn the UN emergencj' Suez air- 
lift was ordered, RCAF had four 
C-I19s repainted with UN insignia and 
airborne on the way to Naples in 48 hr. 
Eventually 12 C-il9s. an augmented 
squadron, were based at Naples, airlift- 
ing troops to Port Said, via Crete, and 
rctuming nonstop. North Stars sup- 
ported the Naples operation with a 
transatlantic service. 

Mechanically, the airplanes held up 
satisfactorily— the C-119s flew 1,000 hr. 
in the first four weeks of the airlift 
with onlv one abort from engine trou- 
ble. Logistically the operation was a 
strain, obtaining parts for North Stars 
at bases unused to receiving them, for 
(.vmiplc. Besides. RCAF Transport 
Command had its routine coniinitments 
to keep, including three weekly trans- 
atlantic flights to support the RCAF 
air division in Europe, and transpacific 
airlift in support of the Canadian Indo- 
china Truce Commission. It was a 
tight fit. 

Militory Transports 

RCAF has a requirement in the mill 
that would fit the CL-44, a transport 
version of the CL-28 which Canadair 
hopes to build. A letter of intent for 
the purchase of the airplane has been 
prepared by the Department of De- 
fense Production, but this docs not 
mean a contract is sure to follow. 

Complicating the situation is the 
interest of the Canadian Army in dc- 
Haviland’s DHC-4 Caribou STOL 
twin engine transport. De Havilland 
will build two protohpe airplanes to a 
Canadian Army requirement, but any 
implications on who will operate the 
airplanes ate being carefully avoided. 

Cessna L-19s now. There also is some 
goremmeiit interest in the U.S. strle 
combined military transport operation. 

Defense estimates for Fiscal Year 
1957-58 allot S215 million for aircraft 
procurement, $18 million mote than 
1956-57. Canada is reequipping four 
of its 12 NATO squadrons in Europe 
with CF-!OOs, and is adding three CF- 
100 squadrons to its nine existing home 
based squadrons of this tr pe. Out of 
tliese funds also must come CF-105 
development and the missile program. 

Canadian defense spending will de- 
cline somewhat this vear because of 
completion this summer of the Mid- 
Canada line, «hich was a boon fi- 
nancially to Canadian charter and air- 
line operators «ho took part in the 
construction airlift. Operators will con- 
tinue to benefit from supply airlift, 
however. 

Trainer Indecision 

Though the transport order may fig- 
ure in tliis year’s spending, the trainer 
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is farther in the future. One reason is 
that the RCAF disagrees within itself 
as to the best way to train beginning 
aviators. At the .same time, normal at- 
trition will erentually demand replace- 
ment of the Iliinard. 

After using the Hanatd as an ab 
initio trainer, the RCAi' went back 
last year to the lighter HO hp. Gypsy 
engine Chipmunk to train beginners. 
The change meant an additional order 
tor 60 Chipmunks, which do Havilland 
delirered last year. 

Students grt 25 hr. in Chipmunks 
and 150 hr. plus in Harsards. RC.AF 
finds the new system more economical 
in instructor time— .students solo a Chip- 
munk in 10 hr., compared with 25 hr. 
in Harvards— and also in sveeding out 
students witli no aptitude in a trainer 
less costly to operate. 

Canadair. Avio and dc Havilland all 
har-e ideas on a new trainer, but Can- 
adair's design for a light jet trainer is 
farthest along. 

^\^lether the RC.\F will shift to jets 
for beginners cs'cntuallv is now being 
argued within the scr\ice-tlic older 
tracers tending to favor the light piston 
engine airplane and tlic younger men 

In any esent. the trainer is virtually 
certain to be built in Canada, but its 
choice may well be indebted to U. S. 
and British experience. 

Foreign Subsidiaries 

U.S. companies whose subsidiaries 
operate in Canada, arc facing the prossi- 
bilitv tliat Canada will insist on some 
distribubon of ownership to Canadians. 

Diplomatic officials concerned with 
ariation ate watching tliis situation 
closely, for last fall Asto, an English 
owned firm, made 10% of its shares 
available to Canadians. This raised a 
subtle challenge to Canadair. the only 
large .American owned airframe com- 

Howeser. de H.uiiland is attempting 
to buy back its subsidiary's shares. 

The so-called Gordon report— a pre- 
liminary report of a gos-emment ap- 
pointed Royal Commission designated 
to set down Canada’s economic pros- 
pects 25 years in ad'ance— suggested a 
policy of encour.igcmcnt through tax 
benefits to companies which do make 
shares of their subsidiaries ai ailablc for 
jHirchasc by Canadians. 

Opinion in Canada as quoted by 
the Financial Post, ranges from one 
extreme of ■'A\’'e’re got to do some- 
thing to stop pillage of our resources by 
foreign imestors" to ’’How can you 
measure your disincentives so that you 
will restrain foreign osvncrslu|j without 
choking off foreign capital?" 

No early adoption of this recom- 
mendation is likely, but the specter will 
be a persistent one. 



. . . specif'y 
REVERE TEFLON* CABLE 


Electronic cables, the "nerves" of monitoring and test- 
ing systems in missiles, rockets and oircraft, are con- 
stantly being stressed by the searing heot around jet 
engines ... the sub-zero cold of the stratosphere . , . 
immersion in fuels, chemicals or solvents. Revere Teflon 
Coble meets these high service requirements . . . and 
those of computer ond radar applications, too. 

Revere Teflon Cobles are available with 1, 2, 3 or 4 
teflon-insuloted, silver plated, stronded copper con- 
ductors, rated for continuous operation from — 90“C. 
to +210°C. Cables are shielded with silver plated cop- 
per to give 90% coveroge. Jackets to suit applicotion 
— silicone treoted glass braid, teflon, Kel-F**, vinyl, 
nylon, etc. 



Conductor sizes 24 to 18 goge in .008" (300 volt), •E.i.ouPontttMemjrlt 
.010" (600 volt) and .015" (1000 volt) well thicknesses. "Si"’ “aa2|‘s» h" 
Ten and fifteen mil wall conductors meet applicable 
requirements of Mll-W-16878, Type E ond EE. 
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TURNS "JET BLAST” INTO A WHISPER 


You stand within a few feet of a 
blasting jet engine, but your hearing 
is protected from an ear-splitting 
roar that under ordinary circum- 
stances would be intolerable and 
perhaps cause permanent hear- 
ing loss. 

The reason is RCA’s Ear Protector, 
a new and scientific approach to the 
problem of excessively loud noise. 
This device dampens out intense and 
penetrating sounds, permitting you 
to work comfortably in areas where- 



in the noise levels might otherwise 
be prohibitive. 

Made of plastic, the Ear Protector 
surrounds the ear without actually 
touching it. Contact with the head 
is by means of a soft, replaceable, 
liquid-filled cushion that provides a 
comfortable, self-adjusting seal. It 
may also be adapted for inter- 
com use, and for any other appli- 
cation where noise can interfere 
with efficiency. 

Defense Electronic Products 



Light in weight, highly efficient, 
sanitary, simple and inexpensive, 
RCA’s Ear Protector belongs wher- 
ever noise becomes a menace or 
a nuisance. 


MDfO CORPORATION of AMERICA 

Camden, N.J. 


SUPERMARINE N.1I3 


British Set Out to Pare Industry Fat 


Bv ^^■illianl J. Coughlin 

London— Britain's aircraft industry is about to receive a blow which could 
knock some of the complacency out of it. 

A big cutback is underway. Defense Minister Duncan Sandys of the new 
Macmillan government has made it plain that lean days arc ahead for an 
industry which for too many postwar years has seen inefficiency rewarded 


by soaring profits. 

Sensibly applied, the ne»’ program 
could produce an efficient industry ca- 
pable of producing fine aircraft and 
guided weapons. rndiscriininatcl\ ap- 
plied, it could result merely in a smaller 
industry with the same bug-laden pro- 
totypes and lagging production lines. 

British officialdom is awakening at 
long last to the troubles which critics 
both inside and outside the aircraft in- 
dustry have been pointing out for ycats. 
Leadership Task 

Blit tlie leadership to set the industry 
stemlv on the proper course will have 
to come from tlie top and be ruthless. 

The report to the House of Com- 
mons bv the Select Committee on Esti- 
mates issued e.irlv this year contained 
some of the strongest language on the 
subject a cr heard from an official body 
(AW fan. 28. p. 261. It could provide 
a blueprint for pulling the industry out 
of the doldrums. Res’iew of the defense 
position offers the opportunity for such 
an os'crhaul. 

Required are elimination of some 
firms from the industry, unemployment, 


icvision of government procedures, can- 
cellations and— probably hardest of all 
in an economy drive— increased spend- 
ing in some fields. 

Billions Spent 

Over S5 billion has been spent in 
Britain in the last ten years on military 
aircraft. Much was wasted. An un- 
steadv program of research and de- 
velopment handicapped by inadequate 
leswreh facilities led to too many pro- 
duction orders for too small quantities 
of aircraft. 

Effect of inadequate basic research 
was summed up by a naval witness 
icstifving before the Select Committee; 

"The result of that is that the re- 
search into aerodynamics and high- 
.speed flight and so on that has been 
going on in this country is not far 
enough ahead of staff requirements. . . . 
When the aircraft designer has to 
design an aircraft to meet staff require- 
ments, he finds that what he is design- 
ing is, in fact, basically the type of air- 
craft that is being used in the research 
program then or about to be built for 


the research program. Thus, instead of 
getting, as he should, a lot of basic re- 
search information from aircraft that 
have been flying at Mach 2 or mote 
which will help in the design of an 
operational aircraft, he has virtually to 
start from scratch.” 

Missile Lag 

Much the same is true of guided mis- 
siles. At the end of World War II, 
Britain decided to puss up "interim” 
projects for a big jump ahead in the 
missile field- But without the informa- 
tion interim projects would have de- 
veloped. tlie advanced program floun- 
dered- It now is estimated that the 
United Kingdom is two to three years— 
or mote— behind the U. S. in this field. 

Britain mav turn to the U.S. for 
missiles and perhaps an advanced fighter 
such as the K-IO-I to fill the gaps while 
work continues on more advanced proj- 
ects. Jumping over an intennediate 
stage, however, incurs the possibility of 
once again stumbling due to lack of 
basic information. Only a speed-up in 
Britain’s research and development pro- 
grams can provide the answer. If the 
economv axe falls here. Britain may buy 
another generation of trouble. 

Since the failure of Britisli policy at 
Suez, Brihiin has been considering its 
new role in world affairs and the mili- 
tary position whicli svili follow. One con- 
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EVERYTHING'S 

UNDER 

CONTROL 


with the SANDERS 

Sub-miniature RATE GYRO 

Thousantls of the sub-miniature Rate Gyros 
manufactured by Sanders Associates have been 
used for the past several years in critical 
applications on aircraft and missiles. 

Long known for high reliability and rugged construction, the Sanders 
Rate Gyro features: 

Insured Reliability External Zero Set 

Lifetime Hermetic Sealing High Sensitivity 

Excellent Resolution Small Sixe: a’/is" t x *®/is" D 

Compensation for Environment Light Weight: only 3'A oz. 


Rigid quality controls, precision testing and certified data on each gyro 
guarantees compliance to specifications and "Insured Reliability”. 


Direct distribution by Sanders Associates offers the long experience of 
Sanders’ engineers for reviewing your gyro design and application 
problems. Whether your problem is on selection of a gyro or a com- 
plete gyro control package, our Application Engineers are available 
to assist you. 
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• BRITAIN 

elusion is that the U.K. will worry less 
abuut policing the world. It will pass 
that burden to the U.S. Thus money 
and technical manpower can be diverted 
from defense into industries which will 
strengthen Britain’s competitive eco- 
nomic position. It will hasten a cut- 
back already started in the military 
aircraft program. 



Suez Lessons 

Suez provided very little information 
abuut operational capabilities of recent 
aircraft. Valiants, Hunters and others 
svere in action but the lack of opposi- 
tion made it of little value. The damage 
to Egyptian airfclds and military in- 
stallations testifies to the accuracy of 
the British bombing. But in perfect 
weather against almost non-existent op- 
position, this doesn't offer any more 
opportunity for bragging than a similar 
performance at a desert bombing range. 

Tire Suez operation did bring home 
dmmaticalh' the complete unprepared- 
ness of Britain for an airborne operation. 
Lack of adequate transport aircraft 
handicapped an operation where time 
was a key factor. This basic flaw in a 
force presumably designed for defense 
of a sprawling commonwealth is diffi- 
cult to explain. 

Present position in military aircraft 
shows few bright spots and many dark 
ones. Eormer Supply Minister Reginald 
Maulding already was pruning the pro- 
gram before Prime Minister Macmillan 
took office: 

• Gloster's plans for a thin-wing high- 
pcrformancc /as'clin were scrubbed. 
There has been no indication yet of a 
ses'cre cut in present production of the 
inuch-delaved Javelin. Perhaps 100 
base been delir'cred out of an order esti- 
mated at 300. Thinking is that the 
Javelin will serve as an interim all- 
weather fighter until the all-weather ver- 
sion of the English Electric P. I or the 
Canadian CF-105 becomes available. 

• Supcrmarinc Swift finally reached lim- 
ited service in 1956 but lias been writ- 
ten off as a S92 million failure. Blown- 
flap N.I13 coming into naval service is 
a generation behind its U.S- counter- 
parts. Latest dclav resulted from high 
speed pitch up. To cure this, ific 
tail was redesigned; it nosv has anhedral 
instead of diTicdral. Blown flaps cut 
10-12 kt. off approach speed as well 
as improve landing attitude. 

• Vicker’s production of the Valiant 
bomber has been cut off. Last of these 
will roll from the assembly line this 
summer after completion of about 125 
for the R.AF. Production of the .^vro 
Vulcan and Handlcv-Paec Victor is 
scheduled to fall in behind this. Vickers 
will con\'crt its Valiant line to Viscount 
800s. 

Avro has begun construction of the 
supersonic bomber prototype. First 
Vulcan has been delivered but the air- 
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EARNS ANOTHER MERIT BADGE 


IF WE WERE STILL SCOUTS we couldn’t be hap- 
pier with Douglas’ selection of Joy Axivane 
Fans for the DC-8. Douglas must be pleased, 
too, because this is a repeat order - . . Joy 
fans were used on their DC-6 and DC-7. 


JOY'S IN-LINE DESIGN permits fan installation right in-the-duct for real space- 
saving. Light-alloy construction cuts weight but gives much greater strength. 


WE'RE STILL BUCKING FOR "MERIT BADGES” and if you have an aviation or elec- 
tronic ventilation problem, give us a call. Joy Manufacturing Company, 
Oliver Building, Pittsburgh 22, Pa. In Canada: Joy Manufacturing Company 
iCanada) Limited, Galt, Ontario. 


Write for FREE BuNHin 140.S9 
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craft is not yet in squadron service. 
Victor abo may reach service this year. 
■ De Havilland’s naval DH 110 is just 
coming into production. First produc- 
tion version was due for February roll- 
out. It has been beefed up, fitted with 
folding wings, and given such modifica- 
tions as longer travel on undercarriage 
shod; absorbers. About 100 are on 
order. 

Dc Havillaud is still turning out 
a tridcle of Vampires for export as well 
at Sea Venoms and RAF Venoms. Lat- 
est Sea Venom uses the improved Ghost 
105 engine. Rated thrust of 5,500 lb., 
an 8% increase in perforniancc, «as 
achies’ed by raising the speed of rota- 
tion as well as the tcmpcr.iture. Mili- 
tary airframe future at de Hasilhmd is 
not bright, however. 

• Hawker was hit by cancellation of 
orders for an additional 100 Flunters. 
It is virtually closing down its Langley 
plant. The company is continuing de- 
sign of a supersonic fighter with its 
own money. 

• English Electric stands in front in 
the fighter field with its supersonic P. 1 
which already has exceeded 1.000 mph. 
and is said to be capable of 1,500 mph. 
Orders for a development batch of 20 
have been followed by a large produc- 
tion order. The pre-production aircraft 
and the service version for the R-^F will 
be the P. IB powered bv two Rolls- 
Royce Avon engines with afterburners. 
Design has been considerabis- altered 
over the P. lA protori-pes, of which 
three were built. Two Armstrong Sid- 
deley Sapphires power the P. lA. Two 
still are flyi^’g' ^nd one has been ground- 
tested to destruction. 

Hopes for this aircraft arc high. Air 
Chief Marshal Sir Dormot Bo\le, R.M' 
chief of air staff, describes it as "a tre- 
mendous improvement on anytliing we 
have had before." RAF pilots at the 
Central Fighter Establishment report 
very favorably on its flying qualities and 
simplicity in handling. 

• Fairey Aviation had hopes that its 
record-shattering delta-wing [•'.litev 
Della 2 might be followed bv a produc- 
tion order for a supersonic fighter but 
this has not materialized. 

• Saundets-Roe SR/S5 rocket-jet inter- 
ceptor now is at Boscombe Downs for 
testing. De Il.ivilland Spectre rocket 
which will power it has not flown vet 
although it is due for testing in a Can- 
berra shortly. The protohpe will be 
powered by an Armstrong Siddelev 
Viper which will be replaced b\- a 
more powerful engine in production ver- 
sions. De Havilland’s lightweight Gvron 
Junior is a candidate as well as the Bris- 
tol Orpheus. 

Research Aircraft 

In the research field, there is a 
straight tliin-wing supersonic aircraft 
of stainless steel which will carry aero- 


dynamic probing beyond the capabil- 
ities of the Fairey Delta 2. There also 
is a program for a vertical take off le- 
scarcfi aircraft or similar design. Num- 
ber of wind tunnels is increasing slowly, 
llicrc now are more than 60 in Britain 
but only a handful are supersonic. 

The guided missile program, while 
lagging considerably, also has a few 
bright spots. 

Dc Has'illand’s infrared guided air- 
to-air missile is said to be coming along 
very well while there arc reports nf an 
English Electric surface-to-air weapon 
svhich shows promise. 

Bristol is mating its Thor 16-in. 
ramjet to a missile similar to the Boeing 
Bomarc. A^mstIong-^Vhitwo^th is at 
work on a ship-to-air weapon for the 
Rosal Navy. This short-range missile 
is said to be powered bv an Armstrong 
Siddelc)' motor with a Sperrv guidance 

Fairey Fireflash, announced witli 
considerable fanfare in 1956 as Britain’s 
first operational missile, has been rele- 
gated to a training role. It is. however, 
available for export installed on the 
Hunter. 

I'aircy is developing more advanced 
sersion for service use. 

Russian Threat 

Russia's threat to use ballistic mis- 
siles against Britain during the Sue? 
crisis emphasized the importance of 
equipping the United Kinedom with 
similar weapons. English Electric and 
de Havilland are said to be involved in 
the intermediate range ballistic missile 
program. 

Altogether more than 20 major firms 
are engaged in the guided weapons field 
along with several hundred component 
niamifacturcrs. 

Export Success 

Perhaps the most amazing thing 
about Britain’s aircraft industry in view 
of its un.satisfactorv record in the high- 
performance fields' of military aircraft 
and guided missiles is its success in the 
cis'ilian and export fields. The dollar 
market, already breached bv the Vickers 
Viscount, was invaded during 1956 b\ 
the Bristol Britannia and the de Havil- 
land Comet. 

This cannot he considered too great 
a compliment since a major factor in 
both orders was the f.iet that the U. S. 
airlines concerned were attracted b\- 
early delivers- dates which U. S. nianu- 
factiirers could not meet. 

Blit British manufacturers arc count- 
ing heavily on these sales to com-ince 
other airlines that Britain has something 
to offer in competition with U.S. air- 
craft manufacturers, 

Vickers, de Havilland and Bristol al) 
ha\ e been \ igorously combing the U-S 
market. In general, they have gained 
the impression that U.S, airlines arc 
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Can you use the talent that built 
1,500 Y-4 bombsights on schedule 7 



Because we have the highly skilled 
men — and the men have the specialized 
tools and machines — we produce preci- 
sion piece parts or complete, complex 
assemblies to meet the most exacting 
requirements. 

While building the Y-4 bombsight, 
we improved original design, exce^ed 
USAF specifications. In addition, our 
thorough testing facilities assured de- 
livery of only perfect instruments. 


Such performance has come to be ex- 
pected of us and has benefited many 
other customers. We’d like to help 
with your production problems too. 



MECHANICAL DIVISION 
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busy at the moment digesting their 
big-jet purchases but will be making 
important decisions before the end of 
the year on turboprop and medium jets. 

TTiis year should top the record 1956 
export figures svith deliveries of both 
Britannias and Viseounts swelling the 
totals. 

In the past ten sears, exports have 
climbed from 556 million annually to 
5294 million. 

Aircraft and parts counted for more 
than 5200 million in last year’s export 
trade. Engines brought in over 575 mil- 

Elcctronic exports jumped 20% over 
the presious year to top 57 million. 

More than half the turbine airliners 
on order in the world are British, 496 
against 455 at the latest count. 
Viscount Lasts 

Vickers considers the Viscount good 
for another fire vears. Tlic 400-mph. 
Viscount 840 scries is due for airline 
use in late 1959, First 840 will fly this 
September. Beyond that are payload 
and range increases. These could result 
in a Viscount with an extm five feet on 
its wings. 

After that comes the first second- 
generation turboprop airliner, tlic \'an- 
guatd. Trans-Canada Airlines and Brit- 
ish European Airways each have ordered 
20 . 

Mote orders are expected shortly. 

Vickers also is looking at the medium 
jet field. 

Bristol has a strong interest in a 
medium jet as well as future desclop- 
ments of the Britannia. 

Plans for a de Havilland 118 jet de- 
signed for 1962 use by BO.AC caused a 
flurry until it w;is realized that this air- 
plane would nc\’cr be built. One indus- 
trr- source called it a "political aircraft." 
Bb.\C did not particularly need an air- 
liner to those specifications and de 
Har illand did not want to build one. 

A future development may be 
worked out in conferences between the 
two but the DH 118 as such has been 
dropped. 

Political Airliner 

Also somewhat political is the recent 
announcement of a supersonic airliner 
to be built by a consortium of seven 
major British manufaefurers. There 
seems little doubt that this project will 

Wlicther it can best be accomplished 
by a combined effort can be questioned- 

But the 1957 position of the industry 
is brighter than in the past. promis- 
ing supersonic fighter near production, 
a supersonic bomber under construc- 
tion and a bright future in the cir ilian 
field offers strong promise when coupled 
with an awakening goseminent re.iliza- 
tion of what must be done in this field. 


from design through 
production... 

EIjEC!TIt(K\riC} 

COXTROEiS 

FOR AIRCRAFT ANO MISSII.E8 



Today some of the toughest 
electronic problems axe being solved by 
Thompson’s task force of engineers. 

For example; Thompson has designed 
and is manufacturing control sub- 
systems and components for aircraft 
and missiles. Thompson also is a 
leader in development and production 
of countermeasures equipment and 
microwave components. 

MISSILE CONTROLS 




Thompson experience, skills and 
facilities— from design through 

production— a« ready to go to 
work for you. We’re anxious to 

demonstrate that "you can count on 
Thompson” in the field of electronics. 


ELECTRONICS DIVISION 

I^^Hompson Pfoduets, /ne. 

Career opportunities avoiia6ie for qualified engineers 
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DASSAULT ETENDARD IV 


French Sales High Abroad, 

By Robert Farrell 

Paris— Thin budget plus preoccupation with air policing problems in 
Algeria prevented any substantial build-up in French airpower last year. 
French Air Force ended the year by announcing substantial cutbacks in orders 
for latest jet equipment and it accepted a 1957 air budget which will mean 
another annual pause in its air power development. 

Last year’s air force combat squadron build-up was nil. Present combat 
strength is 40 instead of the 50 called for in FAF planning. Personnel strength 
remained steady at 1-16,000 and won’t increase for at least another year. 
Under present air force thinking France by 1960 will have only 43 combat 
squadrons with 725 combat aircraft instead of the planned 60 squadrons and 
nearly 2,000 aircraft. 

Despite a string of advanced proto- aircraft industrv last rear scored sev- 
types, notably Quest Ax iation’s Trident oral successe.s in the export field. Sales 
il interceptor which last month easily or license deals signed in Far and 
passed the official world speed record, Middle Eastern, European, Latin and 
no major orders for advanced jet equip- North American markets involved the 
ment or missiles were announced dur- Dassault Mystere IVA interceptor, Nord 
ing the vear. twin-enginc Noratlas cargoplanc, Fouga 

On the bright side, the French Magister jet trainer, Max Holste Brous- 



Nil at Home 


sard, the Morane-Saulnier Paris execu- 
tive jet, Sud-Est’s Alooette helicopter 
and the two-place Djinn jet helicop- 
ter built by Quest Asiatioo. 

'Ihc industry entered 1956 with a 
foreign order book svorth S45 million. 
It ended the scar with foreign orders 
worth over SlOO million. The I'teiich 
expect to crown, their export drive this 
vear with the first foreign order for 
Sud-Est's new twin-jet Caravclic tr.ins- 

I'he limiting effect of last year’s 
air force budget on I 'rench airpower was 
partiallv offset bv deliveries of the last 
of thc'Repnblic'F-84Fs and RI'-S4Fs 
under the Mutual Defense Assistance 
Program (MDAP). Many committed 
to NATO instead were pressed into 
service by the Air Ministry during the 
Suez campaign. 

Outstripping Power 

To many I'rcnchman. this campaign 
clearly demonstrated that l-'rench for- 
eign policy had outstripped l‘'cciich 
military power to back it up. Ttic 
necessity of relying on U. S. equip- 
ment for fighter-bombing chores, plus 
back-pedaling in the face of Soviet 
missile threats, embarrassed nianv a 
French niilitars man, 

'TTiese implications aren’t reflected in 
present Air Ministry planning, the 
budget reveals. 

Its 1957 budget of $817 imllion, a 
slight increase over 1956, represents 
only 28.6% of the total French military 
budget. By contrast, USAF funds 
amount to 46.3% of the American 
defense budget and airpower claims 
35% of Great Britain’s defense budget. 
Included in this year’s $817 million 
air force budget is an item of $1 50 mil- 
lion for studies and the building of pio- 
totypes. Of this amount, 540 niil- 
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lion is earmarked for guided missile 

Much of France’s air defense funds 
ate drained off by ait policing problems 
in Algeria. The Air Sliiiistry is prob- 
ably spending more money on Ameri- 
can Itcas’y helicopters and surplus 
North American T-Os for use in .'\lgctia 
than on its guided missile pcugr.im. 
One hundred Vertol ll-21s and 220 
Sikorsky S-58s and 300 T-6s were or- 
dered during the year. 

Ait Ministry is also spending large 
sums on sC'Ctal hundred .small SIPA 
and Morane 733 trainer-fiehters for 
Algerian duty. To man these light 
planes, air force draws lieavily on its 
)Ct pilot pool. 

Year-end announcement of important 
cutbacks (probably 50%) in orders for 
the Dassault Super Mystere interceptor 
and Quest Aviation's twin-jet Vautour 
underscores a problem which the I'rench 
industr\- must solve to stay in business- 
The problem is one of speeding up the 
delivery of aircraft in ail phases, from 
dcselopment through production into 
operational use. 

This calls for a great deal more co- 
operation between Air Ministry policy- 
makers and the airframe industry Very 
likely a final sointinii to the |)roblein 
will lead the French to cooperation on a 
European level. 

Super Mystere 

Dassaults Super Mvsterc, powered by 
a Sneema Atar IN delivering 9.240 lb- 
thrust with afterburner, is in a class 
close to US.\F’s F-100. But production 
models of the Super Mystere arc just 
rolling off the line now. Under planned 
production the aircraft would be obso- 
lescent svell before final deliveries were 
made. Production rate on the Vautour. 
also just coming off the line, is eicn 

What is happening to the Super 
Mystere and the Vinitour could happen 
the Quest Aviation’s Trident IT. perhaps 
the most promising of the seseral ad- 
vanced French prototypes. So f.ir air 
force has ordered onh’ 10 prc-produc- 
tion models. Quest has three Tridents 
in the air. Two arc being flight-tested 
for conventional interceptor use with 
pilot- The tliird is imdctgtiiii| tests 
designed to convert the Trident into a 
pilotless retrievable missile. 

Goal of the Trident testing program 
is to push the interceptor up to Mach 
2. Mach 1.9 has already been reached. 
It is powered by two-chamber SEPR 
liquid propellant rockets located in the 
tail and two Dassault-built Viper wing- 
tip turbojets of 1,650 Ih. thrust each. 
Trident Performance 

Production model will haic I'urbo- 
meca Gabizo engines rated at 2,400 lb. 
thrust, perliaps with afterburners. Tri- 
dent luis flown at 59,000 ft. a new 
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Helping to cool 
a supersonic Jet . . . 


South Wind’s stainless steel air-to-air heat exchanger is part 
of the Hamilton Standard Cooling Package used on the 
"Crusader," It is only one of many examples of South Wind 
leadership in the production of heat exchangers. Lightweight 
thin wall units in both stainless steel and aluminum are being 
designed and fabricated for a wide range of uses, to achieve 
effective heat transfer at high temperatures, high pressures. 

South Wind heat exchangers are available with either the 
tube bundle, or plate and ffn type design to meet your specific 
requirements. Whatever your need in heat-transfer equip- 
ment— whether It’s air-to-air, liquid-to-liquid, air-to-liquid, 
or air-to-evaporating-liquid-you can depend on South Wind’s 
engineering team for expert counsel Write to South Wind 
Division, Stewart-Warner Corporation, Indianapolis 7, 
Indiana. No obligation, of course ! 
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DASSAULT SUPER MYSTERE IV B2 




TYPICAL souias trom lli< line si prsiiurs- 


I'rcncli altitude record. Company says 
Trident II is capable of teaching an alti- 
tude of 50.000 ft. in 2 min. 50 sec. 
from brakes off. 

Trident might be spared the fate of 
the Super Mvstcre if the Air Ministrv 
would agree to share the aircraft wilfi 
other European nations. Dutch, Ger- 
man and Belgian aitfmme interests 
would like to join with the French 
to fill any large scale order for the 
Trrdcnt-whcthcr lultioiial or N.ATO. 

More and more French observers ate 
beginning to agree that cooperative ar- 
rangements of this kind bchvecii Euro- 
pean interests— centering on the produc- 
tion of European aircraft tailored to 
European defense needs— is a nttich bet- 
ter formula than the U. S.’s MD.^P 
program. 

\V’hilc busily eng.iged on producticn 
models, the industry turned out a prom- 
ising stable of prototvpcs, mostly light- 
weight fighters and interceptors, 

Leduc 022 

Leading tlic list is the Leduc 022 
ramjet-powered supersonic interceptor, 
first flown in December. 

Unlike the Leduc 021 carried aloft 
bv a mother ship, the 022 takes off 
under its own power using a Sneema 
Atar D-3 jet mounted inside tire ramjet 
bodv . Designed for the Macli 2 speed, 
the 022 will undergo tests aimed at 
Mach mimbers up to -t. llic 022 has 
completed 12 flights since December, 
using only the Atar for power. Perform- 
ance during take-off and landing, lifting 
more than 75% of its six-ton maximum 
weight, is reportedly equal to perform- 
ances of present French interceptors. ,\ 
second 022 is under construction. 

Dassault’s prototvpe tactical support 
fighters. Efendard II and Etendard IV, 
first flew last summer. Etendard II is 
powered by two Turbomeca Gabiao 
engines, the IV model by a single 


Sneema Atar- Dassault’s third entry in 
tlic liglitweight tactical support cate- 
gory, the Etendard VI, is still waiting 
for its Bristol Orpheus povvcrplant. The 
VI model, built with the aid of NATO 
funds, will compete in the NATO 
lightweight fighter contest. 

List November, Dassault's delta 
wing, liglitweight interceptor. Mirage 

III, flew for tire first time powered by a 
Sneema Atar G engine with aftcrbumcr. 
Level flight top speed is about Mach 
1.5, The Mirage exists in two other 
vetsions-Mitage I and II, wliicli arc 
powered bv a combination of jet and 
rocket engines- 

No firm orders for cither tlic Etcn- 
dard or Mirage series have been placed 
bv the I'rciitri government. Navy has 
shown some interest in tlic Etaidard 

IV, but onlv for five pre-production 
models. 

Delta- Wing Durandal 

Aiiotlier delta wing interceptor proto- 
tvpe flown last year is Sud-Est's Duran- 
dal. Some reports ckiint Sud-Est may 
drop the Durandal and back the Tri- 
dent as the best answer to European 
interceptor demands. Durandal E 
powered bv Sneema Atar with after- 
biirncr plus SEPR JATO units. 

The same powerplant. less the |ATO 
units, is used in the Notd liglitweight 
delta wing interceptor, the Gerfaut II, 
also flown last April. Nord seems to 
have shelved its earlier interceptor pro- 
totvpe, the Griffon, which made its 
first flight in September, 1955. 

Another prototype revealed in con- 
trolled fliglit during the year was the 
Elving .Atar. a wingless aircraft under 
development bv the State-owned engine 
firm of Sneema. Consisting of an Afar 
turbojet of 6,200 lb. thrust, fuel tanks 
and control equipment, the wliole unit 
weighs 5.600 lb., including fuel. 
Taking off either vertically or fatcrally . 
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USED BY LEADING AIR LINES, THESE INDICATORS HAVE PROVEN THEIR 
RELIABILITY BY YEARS OF SATISFACTORY SERVICE. 


{* _ THttiWOCOURLi' TYFf 


All LEWIS thermocouple indicators 
are fully cold-end compensated, mag- 
netically shielded and are available 
for use with iron-constantan, copper- 
constantan or chromel-alumel ther- 
mocouples in all standard ranges for 
the thermocouple material used. A few 
typical ranges are listed below. 


—50 to -)-300’C Cylinder Temp. 

<AN 5536-IA or TIA) 

—50 to -(-300 "C Baering Temp. . . . 
0 to -)-1000*C Exheuat Temp. 

MODEL 49S, COM to AND 10403 
—SO to -f-300*C CyUnder Temp. . . . 
0 to +1000*C Exhtutt Temp.. 

MODEL 7M duel. <oia to AND 10401* 
—SO to -|-300*C Cylinder Temp. 

(AM 5S3e-2A or T2A) 

—SO to 30D'C Beering Temp. 

0 to +1000°CExhauit Temp. 



MODEL »S 


L*y RESISTANCE TY ~PE 

Accurate ratiometers, these LEWIS 
indicators are remarkably free of volt- 
age error, have nearly linear scales 
(not crowded at the ends) and are 
magnetically shielded. A few typical 
ranges are given below. Not shown is 
Model 46B, 2%" single. 


—70 to -I-ISO’C AN 
0 to-l-125’COil Terr 
-50 to -|-50’C Air 1 


to AND 10403 
D-e or AN 5790T6 


-70 to -i-I50*C AN 5795-6 or AN 579ST6 
-1-30 to -h230°F Oil Temp. . . . 

-hlOO to +300'C Cylinder Temp. 



FOR BEST RESUIIS USE LEWIS THERMOCOUPLES AND LEWIS BULBS WITH THESE INDICATORS 


THE LEWIS ENSINEERING CO* 

NAUGATUCK, CONNECTICUT 


the riving Alar uses jet blast dcflcch'on 
to alter direction. Company plans to 
conL'crt the rig into a Coleopter com- 
plete witli annular wing. Pilot’s cockpit 
with tip-up seating arrangement is being 
installed. Up to now the rig has been 
radio controlled from the ground. 

Last June Sneana set up a new divi- 
sion which will work with the French 
Atomic Energy Commission on the 
dcLclopmcnt of an atomic airplane en- 
gine. Company says it '‘probably will 
not work along the same lines as the 
Americans.” 

Missiles arc still pretty much in the 
iltulcipinent and testing stage. In- 
sufficient funds is the bottleneck. Onlv 
ait force operational missile is the 420 
lb. Malta air-to-air unit which is 
equipped with proximity fuse and 
guided in flight. 

Another air-to-air missile, similar but 
lighter than the Matra, is the Sneema 
5101. Also in the pre-production stage 
ate two ground-to-air missiles, the SE 
4300 and the Parca, both radio-con- 
trolled missiles with 2.000 lb. take-off 
weight. Tests on the French high alti- 
tude research missile, the Veronique, 
were hampered by lack of funds. 
Veronique measures 24 ft. and has a 
gross weight of 1.5 tom. French ha\c 
reached 90 mi. with the missile, ate 
hoping to teach 137 mi. 

Sud-Est Merger 

Biggest news m’cr the past year for 
the French airframe industn was the 
sudden merger of Quest As-iation into 
Sud-Est .Aviation, llie tsvo big state- 
owned firms will be officially combined 
in Marcli under the new name of 
Slid -Aviation. Sud Est, the largest 
of the French builders, emplois 12,000 
workers in four plants. Quest Aiiatioii 
operates five factories with 10,000 em- 
ployes. Mcigcr le-.nes only one other 
nationalized airframe company, the 
Nord concern (8,000 employes). 

Top man in the new complex will 
be Georges Uereil. Sud-Est president, 
who thus will control most of the 
indiistn 's productisc capacity. 

The first important shake-up m the 
industrs- since the middle 1930s stirred 
very little interest in the public press 
or in the Nation.il .Assembly, which 
approved it without debate. Some in- 
dustry sources complain that the in- 
dustry won’t bcncEf, that tire merger 
will remove too much competition. 
Uereil tliinks otherwise. He looks on 
the combination as a means of stream- 
lining the industry's limited capacity. 

One tiling Uereil would like to get 
done is the selling of tlic company’s 
Caravellc jetliner. Sud-Kst opened a 
New York office to push North Ameri- 
can sales prospects and to prepare for 
a three-month tour of the medium- 
range Carar cile beginnine in .April. 


310 


AVIATION WEEK, 


25, 1957 


equipped with Rolls-Royce Ai’on R.A. 
29 engines. But company is designing 
a larger rersiim aimed at more sjiced 
and capacity plus increased range. This 
Mark II version, wliich would remain 
in the medium-range class, will be 
powered by the 16,000 lb. tlirust Rolls- 
Royce Conway by-pass engine. Only 
Air France has bouglit the CaraveUe 
and will take delivery of three in the 
fall of 1958. It ordered 12 with an 
option on 12 mote. Air Algeria has 
announced its intention to buy three. 

Sud-Est is also pushing its helicopter 
activities- It signed a license agree- 
ment with Sikorsky under which it 
will build most of the S-58s on order 
by the French military. Production 
of its own .Alouctte II. of which 
200 have been ordered by the three 
French military branches, has just 
sliifted into high gear at the compam's 
Courneuve plant near Paris. Monthly 
rate is nearing 1 5. The five-place 
Alouctte II is powered bv a 1.400 hp. 
Turbomeca Artouste II gas turbine. 

Several Alouettes were sold last vear 
in Portugal. Sweden, and Venczuela- 
Siid-Est also ts developing a Super- 
Alouette (SE-3200) of which two 
prototypes have been ordered. Report- 
edly It will be powered bv three Tur- 
bomeca engines and probably will 
carry between 25 and 30 passengers. 
Baroudeur Project 

Sud-Est’s Baroudeur, experimental 
t.ictieal fightei whicli takes off and 
lands on skids, still hasn’t found a 
buyer. Generally understood to be on 
the shelf, certain renewed NATO in- 
terest may bring the project back. 

Quest Aviation is |ust getting its 
three-version Vautour off the produc- 
tion line. Initial delivene.s are being 
made on the attack and all-weather 
versions. Third version is the bomber. 
The recent cutback in the original 
order for 360 Vautours probably will 
liit the bomber version hardest. Vautour 
is powered by two Sneema .Atar jets 
and is supersonic in a slight dive. 

A Vautour derivative, a twin-jet 
prototype designed to break into 
the hrat thicket, will haic considerable 
range and highly perfected radar equip- 

Quest’s Djinn helicopter, ordered 
in quantity by the military, is just 
coming off the production line. Several 
are being tested bv the French -Arm'.- 
in .Algeria and by the American Army 
in tlie U. S. Djinn uses a Turbomeca 
Paulouste developing 529 lb. thrust 
to provide compressed hoi air to a 
two-blade rotor with tip ejection noz- 

Nord is mamlv occupied with its 
Noratlas 2501 twin-engine ca^o air- 
craft. In addition to substantial mili- 
' tary orders and sonic commercial sales, 
the company has signed a license 



Noine your finishing material... 
there’s a Binks gun to spray it. ..a 
Binks compressor to supply the 
right air pressure to one gun or many. 
Name your job... 

there's stationary, portable or mobile 
equipment to fit yoiu needs. 

Name your production rote... 
there's manual spraying, semi- or 
fully automatic equipment 
exactly keyed 

to your production requirements. 
Over 60 years experience is built 
into Binks products.,. 

experience in solving spray finishing 
problems in virtually eveiy 
type of industry. This Binks 
bonus of professional dependability 


EVERYTHING 
you need 
for spraying any 


These are but a few of the items in Binks complete line 

Over 1100 products which professionals demand when 
reputations and profits are at stake. For complete information 
on all Binks spray finishing and coating equipment or 
engineering and research assistance on any spray application 
problem. ..call your nearest Binks Branch Office 
or write direct to the address below. 


Sinks 
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ASK ODOut our spray poinring senooj 
Open re d»...NO TUITION. ..Covers all phases 

Binks Manufacturing Co* 
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3116-30 Carroll Avenue, West. Chicago 12, III. 
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C3Ci30SU/I\[k5] 


The Ceoosrtomp's controlled impact blow iorms 
and sets the metal to exact dimensions. Add to 
this important feature Cecostamp's flexibility for 
handling a complexity of forms, its simplicity of 
tooling, its low operating cost and safety features 
and you will appreciate why Cecosfomp is the 
modem forming tool lor today's and tomorrow's 
metal shop requirements. The Cecostamp incor- 
porates easier operation and greater strength and 
power, in onticipation of the tougher alloys of 
heavier sections and larger units which are more 
and more in demond. You'll want to consider the 
Cecostamp for your shop. 

Send lor Bulletin 30-L-5. 


CHAMBERSBUR6 ENGINEERING CO. 


CHAMBERSBURG, PENNSYLVANIA 
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with Germsii interests under which 
157 Noratlas will be supplied to the 
\\'cst German air force, h'irst 25 will 
be built by Nord. the rest bv German 
interests. New version of the Noratlas 
(2506) will be fitted with slotted flaps 
and adjustable landing gear. 

Dassault's plane factories arc pro- 
dueing the last of the Mystere Is and 
Mysterc IVAs, the former for the 
French air force and the latter for 
both French and foreign air forces. 
India ordered 100 Mvstere IVAs and 
Israel took dcliverv of several dozen. 
Production of the supersonic Super 
Mystere B2 is just getting undenvay. 
Mach 2 Bomber 

Besides Etcirdard and Mirage flving 
prototypes. Dassault is studying de- 
signs for a supersonic jetliner and, 
perhaps more seriously, a Mach 2 
supersonic bomber. The bomber re- 
portedh’ would weigh 20 tons and would 
be powered by two Atar turbojets. 
delta conSguratioir is being considered. 
On the engine front, Dassault has a 
5,000-lb. thrust jet under development. 

Fouga’s CM-170 Magister jet trainer 
achieved considerable foreign success 
during the year, Germany ordered 5S2. 
of which the first 22 will be built in 
France. Grumman Aircraft and Engi- 
neering Coro, took an option on the 
U.S. manuracturing rights. The CM- 
175 naval version flew last summer. 
French navy lias ordered two proto- 
types. In N’oseniber, Fouga flew its 
CM171, the Makalu experimental plane 
which is being used to test Turbomeca's 
new 2.500 lb. thrust Gabizo. On one 
test the Makalu climbed to 40,000 ft. 
in 9 min. 20 sec. from brake release. 

Brcguct flew its 1050 Alizc anti-sub- 
marine aircraft last fall. Navv ordered 
100, may order 20 more. Powered by a 
Rolls-Royce Dart 7 turboprop engine, 
the Alize carries a crew of three and is 
designed for carrier operation. Com. 
pany also is readying two versions of 
its light-weight fighter, the 'I'aon. for 
early flight. Tlie 1100 will be powered 
bv two Turbomeca Gabizo engines. 
The 1001 Taon will take a Bristol 
Orpheus. Breguet also is producing for 
the air force 15 BR 765s. a militars' ver- 
sion of its 765 Provence transport. 

Morane-Saulnier signed a contract 
with Argentine gosernment for the 
deliiery of 48 of its twin-jet Paris 
liaison aircraft. Order can be increased 
to 100. Assembly ivill take place in the 
Argentine state-owned plant at Cor- 
doba. .Argentina also ordered 10 Brous- 
sard liaison aircraft. Max Holstc. 
builder of the Broussard, had orders for 
554 by year-end. 'I'hc com|)aiiv also is 
developing a 'Super-Broussard,' a light 
transport capable of carrying from 14-17 
passengers. Tlie Broussard on order is 
.1 high wing, five-place aircraft powered 
by a Pratt & M'hitncy R985 engine. 
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one unit or seporoted. Features crystol frequency control, 
wide band response, quieting end noise rejection — ex- 
treme sensitivity. Both AM ond FM models in frequency 
ronges from 40 to 235 me. Converters available for higher 
frequencies. 

RF Strip I'x3'x9'' wl. 31 oz. 

IF Strip I" X 3" X 9' wt. 26 oz. 

Power Supply 1' x 3" x 9’ wt. 36 oz. 

Wrfte today for hvUelin 100 W 
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MULTIDATA* 70mtn 

The MOD V data recording camera is specifically 
designed for missile tracking, With missiles moving 
faster and farther, the larger field of view and 
greater magnification of 70mm are essential. In this 
one precision instrument are combined the tracking 
and recording advantages of 70mm with the exclu- 
sive optical, mechanical and electrical features of 
the Flight Research MULTIDATA line. 

MULTIDATA 35mm 

The MOD IV-C is used in ground or airborne instal- 
lations. Designed for rugged environment, the MOD 
IV-C operates perfectly at high altitudes and high 
or low temperature extremes. The MOD IV-C func- 
tions as a cini, strip film or single-frame camera, 
offers multi-camera synchronization within 1.5 milli- 
seconds in gang operation. 

MULTIDATA 16mm 

Exclusive MULTIDATA features, including synchron- 
ization, coding lights, radio link control, output pulse, 
master-slave circuit, are packed into this compact 
instrument's four pounds. Only seven inches by three 
and one-half inches in size, the MOD III Is ideal 
for meeting critical weight and bulk limitations; 
may be used in conjunction with the MOD IV-C. 





fresh focus on 

data recording problems 

Automatic Exposure Control 

AUTEX is the first automatic exposure control de- 
signed for interchangeable use with all 16mm and 
35mm motion picture cameras. Small and light 
enough for even hand held cameras, AUTEX auto- 
matically and instantaneously adjusts the aperture 
to compensate for changes in light. Where light is 
uncontrollable and unpredictable, AUTEX is Indis- 
pensable in filming events that cannot be repeated. 



Every Flight Research photographic Uula recording camera has been 
developed and baill to increase the accuracy and efficientj of data 
recording systems and to slash data recording lime. MULTIDATA 

airborne systems analysis, missile tracking, radar evaluation, stereo, 
scopic recording, fire control analysis and automatic systems evalua- 
tion, More than six years of use under the most severe conditions by 
military and industrial research, in countless applications, prove the 
reliability of MULTIDATA design and performance. 

Flight Research engineers stand ready to assist in solving photo- 
graphic data recording problems of any kind. 

For full information on Flight Research’s complete line of photo- 
graphic data recording inslnimenis and accessories, ond applications 


FLIGHT 

RESEARCH 

9 Byrd Field, P. 0. Box 1-F 
Richmond 1, Virginia 
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Saab Output High, Backlog Sets Record 


Stockholm— Swedish aircraft indus- 
try is busier than ever. At the Saab 
Aircraft Co.— Sweden’s only airframe 
manufacturer— the backlog of orders is 
reported to be the greatest in the com- 
pany's history. 

Since the problems in connection 
with the conversion from J 29 to 
A 32 Lansen production have now 
been overcome, deliveries of the 
latter type are nmuing smoothly. A 
substantial number already has been 
delivered and this transonic two- 
seater is becoming the mainstay of 
the Royal Swedish Air Force's tac- 
tical force. 

Last month the first J 32B all-wcatlicr 
and night-fighter version of the Lansen 
made its maiden flight. Differing from 
the .\ 32. it has a more powerful Rolls- 
Rovee Avon engine, enlarged Swedish- 
developed afterburner, new arinamcnl 
and new navigation and fire-control 
equipment. The J 32B is intended to 
become the standard night fighter of 
the RSAF. A reconnaissance \ersion 
of the Lansen is also to be produced. 

The supersonic Saab 35 Drakcn 
single-seat all-weather [et fighter was 


ordered into quantity production in 
1956- 

Three protohpes are now on flight 
test. This figlitcr will eventually re- 
place the I 29- A two-seat dual con- 
trol trainer version is to be built- The 
52 Lansen has also been equipped 
with dual controls for use as an ad- 
vanced trainer. 

Saab is converting a large number 
of J 29B fighters into | 29F. featuring 
a Swcdish-deselopcd afterburner that 


doubles rate of climb and a modified 
wing for higher Mach number. 

Saab also produces a new series of 
Saab-91 Safir trainers. An order for 
25 Safirs from the Norwegian Air Force 
is being executed and prospects ate 
good for additional export orders. 

Saab's total employment continues 
to rise and now exceeds 7,000 as 
against a little over -1,000 in 1950. 
Considerable expansion of the com- 
pam’s facilities is planned. In 1956 
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In air-foil sections, strength, accuracy 
and smoothness are of primary im- 
portance. These characteristics, plus a 
minimum of machining, are offered by 
this Antioch Process missile fin cast- 
ing. The alloy: A-356. Tolerances of 
±.010" in thickness and .020" T.l.R. 
on flatness are held in production. Sur- 
face finish, as cast, is better than 
125RMS. Test bats machined from 
heavy hub section have minimum ulti- 
mate strength of 36,000 psi and elon- 
gation of 11%. 

Morris Bean & Company specializes 
in casting parts for wave guide, fluid 
flow, and aircraft application to de- 
manding standards and in volume 
production. 

If your designs call for high per- 
formance aluminum parts, get ac- 
quainted with Morris Bean castings. 
Send us a part print for recommenda- 
tions. Technical literature on request. 

Morris Bean & Company 

Yellow Springs 4, Ohio 



3t6 


a new factory wa.s built at fonkftping 
for the apparatus and equipment divi- 
sion, while another was acquired in 
nearby Husqvaraa for the same purpose. 
Several important new building projects 
are well under svay at the LinkSping 
main establishment. 

Jet engine production at Ss'cnska 
Flygmotor mainly includes the RM 5, 
a Swedisli version of the Rolls-Royce 
RA 7 Avon, delivcrine 8,000 lb. thrust 
(10,000 lb. with afterburner). The 
RM 5 is used in the J 32A all-weather 
fighter-bomber. Flygmotor has also 
started production of tlic more power- 
ful RM 6, which probablv corresponds 
to the Rolls R.A 14 Avon. This lO.OQO- 
Ib. thrust engine is used in the Saab 
3? Drakcn supersonic fighter and most 
probably in the J 32B night-fighter ver- 
sion of the Lansen. The RSAF and 
Flvgmotor have collaborated on a 
Swedish afterburner for this engine. 

Defense Cuts 

With defense's share of total go\em- 
ment expenditure having dropped from 
25% in 1953 to 21%, RSAF represen- 
tatives view with concern air force ap- 
propriations under the 1957-58 state 
budget. Although shou'ing a rise of 
S7 million to S149 million, appropria- 
tions fall short of air force require- 
ments by S17 million, RSAF’s 51,000 
million plan for 1957-1964 is now 
cut by S290 million and the ten-year 
plan outlined in 1954 by Gen. Nils 
Swedlund. Supreme Commander of 
Sweden’s armed forces is being under- 
mined. Instead of a 22% overall in- 
crease, RS.AF strengtli will be reduced 
15%. This would eventually lead to 
more than 20% decline in aircraft 
numbers. 

Airpower’s role in national defense 
as a first line to prevent an enemy 
from gaining air supremacy above 
Swedish territory and to cooperate 
with land and sea forces in warding 
off a possible invasion still remains 
undisputed- This task can only be ful- 
filled by an air force technically on a 
par with that of a presumptive enemy, 
the RSAF maintains. Should the air 
force, through .shortage of funds, be 
forced to choose between either (1) 
maintained number of aircraft with 
reduced qualih' or (2) reduced number 
of aircraft with maintained qualih', 
there seems to be little doubt it would 
prefer the latter, e\en though this would 
mean leaving part of Sweden's extended 
air frontier— equaling half that of 
NATO’s entire European front— with- 
out sufficient cover. 

One serious consequence of govern- 
ment undercutting of air force demands 
is the delay in building new air bases. 
The expansion of radar counter-meas- 
ures is also likely to be postponed. 

Now almost 100% jet, the Royal 
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A leading aircraft manufacturer has used S-S. White flexible shafts for many 
years to transmit control between this graduated dial and aircraft thermostat. 
He finds that under any kind of temperature conditions, there is no measurable 
variation in torque to turn the shaft, or in torsional deflection required to 
initiate cam movement over the temperature range! 

This ability to withstand temperature extremes is only one of the many remote 
control and power drive advantages industry has discovered in S.S. White 
flexible shafts- Perhaps they can help you to simplify control or product design 
. . . cut your production costs . - . speed assembly. These quality shafts range 
from small to large sizes, and up to 12 feet in length. The assistance of our 
engineering staff in helping you work out a flexible ^aft application for your 
product is yours for the asking. Just write to 
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You can’t shrink the pilot 


...so Admiral shrinks the controls 



New transceiver control box reduced to one-fifth former size 

The cockpit of a modern fighter switches designed by Admiral so the 
plane is packed as tight as a filling pilot can manually select any of the 
in a hoilow tooth. As more and transceiver's 1750 frequencies. This 
more electronic equipment is added single compact unit will be univer- 
to the plane’s complement, each new sally employed to replace any one 
device must fight tor space on and of 15 currently used control box 
behind the instrument panel or con- combinations. It occupies as little 
sole. Now Admiral, maker of the as one-fifth the space and also re- 
famed AN/ARC27 transceiver, has duces weight up to 80%. 
designed a control box that "moves 
over" to make room for other needed 
equipment. 


Heart of the new control ii 


Here is another instance where 
Admiral initiated and perfected an 
important advance in the science of 
military electronics. Inquiries i 


genious “mechanical memory” drum invited regarding Admiral's capa- 
that selects any one of 20 preset bilities and production capacity for 
frequencies with a single knob, electronic or electro-mechanical 
Another knob controls three coaxial equipment. 

^ m 0 m KESEilflCII ■ DtVELOPNEflT • PIODUCTigil 

Admiral. 

CORPORATION ...» 
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• ARGENTINA 


Swedish air force consists of ?0 day- 
fighter squadrons. ’ night-fighter squad- 
rons, 12 fighter-bomber squadrons. ^ 
reconnaissance squadrons, 1 air base 
corps and one search and air-tcscuc unit. 

RSAh' strength is approximately 
1,200 combat aircraft. 

Of the day fighter squadrons three 
were equipped with Hawker Hunters 
(designation f 14) in 19$6. Three mote 
will be equipped with this aircraft 
this year. The Saab J 29 is in service 
on the remaining day fighter squadrons, 
with increasing numbers of J 29Fs 
coming into service. 

T he three night fighter squadrons are 
equipped with dc llavillaiid Venoms 
(J 31). to be replaced by the new Saab 
J 32B. Re-equipment of at least three 
day fighter squadrons «'ith night fighter 
aircraft is planned but will probably 
have to be postponed a while for lack 
of funds. 

Six fightcr-boinbci squadrons have 
been equipped with A >2 Lansens and 
the remaining six are to folloss. They 


now use the A 29 fighter-bomber ver- 
sion of tlic Saab J 29. 

It seems probable that the f 35 
Drakcn fightcr-cxpcctcd to usher in the 
delta age in Swedish military aviation 
bv 1959— will base fightcr-boinbcr and 
reconnaissance development. 

Whether the ] 3> Drakcn will be 
succeeded by another piloted fighter or 
b\' a gxiided missile is still unknown. 

An interceptor missile hai been 
under dcs’clopmcnt for several years. 
Development costs have been estimated 
at about $5 million. 

Last sear’s order for a number of 
.Australian Jindisik 2 targets indicates 
that the RS.AI' is ready to test an 
air-to-air missile in a not too distant 
future. 

It also is assumed that the RS.M' 
will soon have an air-to-ground or attack 
missile operational. It was stated at 
flic cod of 1932 that such a weapon 
could be c-xpected about the time the 
A 32 would come into service. Lansen 
delhcrics started at the end of 1955. 


Politics Stirs Argentine Rivalry 


Buenos Aires— Vigorous rivalry be- 
tween the air force, armv and the nasal 
air atm marked .Argentina's first post- 
resolution year. 

Since the country has a provisional 
government, supported by an often un- 
easy alliance of nai\. arinv and air 
officers, the inter-service ri\aln has 
strong political overtones. 

Nan- now appears to have the upper 
hand in the national air race. It re- 
cently purchased 20 used Grumman 
F9?' Panther jets at S13.500 each from 
the U.S. This followed clo.scly upon 
the cancelation of an air force order for 
36 Sabre .Mark VI.s from Canadait Ltd. 
The cancelation w'.is forced when the 
Central Bank did not giie the air force 
foreign exchange for the purchase. Not 
a single plane was bought for the air 
force during 1956. 

The air nircc still has a strong edge 
in number of trained pilots, approxi- 
mately 450 to the navy's 245. 

The air force has contracted for 90 
Beech T-34 Mentor trainers, o\’er a 
three year period. 75 of which will be 
assembled at the Cordoba factors', 
LAME. The Beech contract was the 
first licensing and technical assistance 
agreement between a U. S. manufac- 
turer and the .Argentine government 
since World Wat II. Negotiations arc 
going on for a number of French 
Kloraue-Saulnier aircraft to be assembled 
at the same plant. 

The lAMi'l works employs 8,500 
people. In (he pa.st it manufactured 
various home-mark' planes such as the 
lA 35 and the prototype delta-svinged 
lA. 37 and 3S. If the air minister has 


hi.s way. I.AMK will be the nucleus 
around which a small aircraft industrv 
will grow. 

There is an immediate Aigcntinc 
market among cattle breeders, air taxi 
services, industrialists, etc. for 200 light 
planes. 

I'hc .Argentine air force, army and 
naiy are operating a mixture of Ger- 
man. British, Italian, U. S. and some 
home-made aircraft. This roster in- 
cludes: Gloster Meteor. Fiat. Calqiiin, 
.A\'to Lincoln, Lancaster. Bccchcraft. 
Viking, Dove, DC-3 and DC-4. PT-13 
and PT-I9. The largest group of a 
single type arc Glo.ster Meteors. Out 
of an origin.ll purchase of 100. the air 
force has 70 left, of which 45 are 

TTic li. S- last year offered the Argen- 
tine air force F-84 Thunderjets at 
S50.000 each. This offer was not ac- 
cepted. It is said the .Argentines tliongbt 
this plane too hot for them to handle. 

Niu'y acquisition of 20 Panthers is 
expected to be supplemented bi an ad- 
ditional purchase of 14 to 16 more of 
the same type. Other recent nai'v 
purchases were 10 F4U-5 Corsairs from 
Chance Vought, with the possibilitv of 
acquiring 12 more, and one 5250,000 
army-i'Crsion Sikorskv S-58 12-passenger 
helicopter scheduled for delivery in 
April or May. 

.Available planes are shifted about 
amongst the three services at such a 
rate that it is often very difficult for 
|)iiblic relations officers in any service 
to state with certainty the niimljer and 
kind of units his own branch has in 
operation. 



PLANT. . . 13,000 sq. ft. of modern laboialory 
and shop space, especially planned and designed 
for aeronautical test activities. 



chambers. ..and other special-purpose equipment. 



...One of the most important AerolesI assets! 
Professional enginaers and highly skilled lab tech- 
nicians capable of expert planning, execution, and 
analysis of critical test programs; quality ccntrol 
methods and procedures; design of spedaliaed 
test equipment. 


EXPERIENCE 0 ^ 

, , . „ut only all-around testing experience, I 
years of successful experience with airciaft m 
tary specifications and all types of aii 
and complete systems. . .electrical and 

, hydraulic and fuel, mechanical, pneumatic. 




Aerolest Is fully approved and recognlaed by 
Covernment agencies. Security clearance, certi- 
fied lest reports, resident Inspectors. 


COMPLETE TECHNICAL AND GOST PROPOSALS 
SUBMIHED WITHOUT 08LICATI0N 
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• AUSTRALIA 

Australia Stalls Air Decisions 


Mvlboiitin:— Uiictitjiiity wds the pri- 
mary factor for both RAAF and the 
Australian aviation industry in 1956. 
but long postponed vital decisions re- 
garding hiturc air poliev are expected in 
1957. 

Basically, the problem is twofold and 
ill terdependent; 

• What aircraft should be ordered for 
RAAF to maintain its position as a 
compact but highly up-to-date air force. 

• What to do with the Australian avia- 
tion industry, 

SintX' 1950. about 400 aircraft have 


been dcln’crcd to the RAAF. During 
this penod orders placed with Aus- 
tralian manufacturers included 90 Avon- 
Sabtes, 30 Vampire fighters. 104 Vam- 
pire jet trainers, 62 Winjeel basic 
trainers, 48 Canberra medium bombers. 
Ch’erseas purchases include 101 Me- 
teors. four Canberras, 12 Ncptuncs, two 
Metropolitans for VIP transportation. 

Some of these planes have been lost 
and some remain to be delivered dur- 
ing 1957. Now the RAAF comprises 
fewer than 15.000 officers, men and air- 
women of the M’RAAF. Its No. 1 



IF IT’S PERFORMANCE YOU WANT — 
ROYAL GULL sv/*c/r HAS IT! 



■■ifie ^00 MM ampfi/bian- 



Bomber Squadron is based on Sin^pore 
(since 1950) and uses obsolete Lincoln 
bombers. It will be withdrawn shortly 
and re-cquipped with Canbenas- 

Either No. 2 or No. 6 Bomber Squad- 
ron. both re-equipped with Canberras, 
will go to Penang as part of Australian 
contribution to strategic reserve of 
SEATO. RAAF’s construction ^uad- 
ron is building a modem jet aircraft 
base at Butterworth, Malaya, where in 
addition to Canberras RAAF will have 
Avon-Sabres. 

Fighter squadrons in Australia are 
being re-cquipped with Avon-Sabres as 
soon as delivery is made from Common- 
wealth Aircraft Corp.’s plant in Mel- 
bourne. 

During 1956, the RAAF changed its 
basic trainer, atandoning Tiger Moths 
and concentiating on 3-scater locally- 
designed and produced Winjeels. The 
total order of 62 will be completed be- 
fore the end of 1957- 
RAAF Wants F-104, C-130 

R.AAF’s big problem is future equip- 
ment. Despite considerable non-expert 
pressure, it still wants the F-104 and 
C-130 and it wants them badly Con- 
stant rumors that it may select a U. K.- 
niade plane have been answered by 
RAAF’s official spokesman; 

"The F-104 and the C-130 are the 
iinlv two new aircraft which we desire 
at tlie moment”. 

The C-130s are urgently needed, as 
the obsolescent Dakotas have ended 
their useful life. 

But RAAF can onh’ ad\ise and the 
decision to buy must be made by the 
Government which has been postponing 
the decision for months- 

RAAF has now lost its enthusiasm 
for big bombers and if any are bought, 
thev certainly will be British, and then 
onh' a few. An influential section of 
both Government and RAAF is strongly 
opposed to any purchases of British 
equipment and insists that RAAF has 
to standardize on U.S. equipment, 
which will be the only equipment avail- 
able to it in case of large-scale conflict. 

RA.AF says there are no plans to buy 
helicopters. 

R.AAF’s Aircraft Research and Dc- 
selopmenf Unit at Ljvcrton. Victoria, 
is working in conjunction with the De- 
partment of Supply on a project to soh'C 
certain basic problems concerning a 
delta-winged aircraft. An Avro 707 is 
used in the experiments, 

Australian missile development is 
lagging badly. The Government has 

E ut all its hopes (and a lot of monev 
y Australian standards) on British de- 
s elopment of missiles. After some years 
it is freely acknowledged that the prog- 
ress has been highly disappointing and 
that in case of need, Australia will have 
no missiles to use in defense or attack. 
Nothing useful can be bought or ob- 
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To electronics engineers 
who seek a wide range of assignments 


■ Eleclronics systems engineering appeals panicularly to 
engineers who require varied outlets for their abilities- And 
at Lockheed's California Division, engineers interested in 
systems endeavor find the broadest field for their efforts. For 
Lockheed's activities and assignments cover virtually every 
type of aircraft — radar search planes, high-speed fighters, 
cargo and passenger transports, bombers. Jet trainers and 
other classified projects. 

These brief facts illustrate the extent of Lockheed diversifica- 
tion and varied assignments — 15 models of aircraft are in 
production; 48 major projects are in research and devclop- 

Career-minded engineers will find recent organizational 
changes at Lockheed of great inleresl. To keep pace with its 
increasing emphasis on electronics, Lockheed has expanded 
and centralized electronic research and development under 
Che Electronics and Armament Systems Division. The 
expanded division originates and develops all complex elec- 
lronics and armament systems for new Lockheed aircraft. 


Electronics Engineers possessing 
experience or keen interest in 
systems activities are invited to 
write E. W. Des Lauriers, 
Dept. OSOSi 


Technical management positions are open in fields of; 
Fire control, countermeasures, inertial 
systems, weapons, communications, 
infra-red, optics, sonics, magnetics, 
antennas and micro-waves. 

Systems engineers in these areas will supervise and partici- 
pate in conceiving advanced systems and then performing 
research, development and evaluation up (o production 
stages on all Lockheed aircraft. 


Precious systems experience is not necessary to join 
Lockheed. Inquiries are icelcomed from engineers 
u-ho hare been specializing in a narrow field of elec- 
tronics and wish to broaden Ihcir approach. 


California Division 

LOCKHEED 

AIRCRAFT CORPORATION • BURBANK 

CALIFORNIA 



BUILDS JOB INTEREST 

at BELL 


Bell's activities arc widely diversified — experimciUal and vertical 
rising aircraft, rockets and rocket engines, missiles and guidance. sys- 
tems, electronics, servomechanisms and nucleonics to name only a 
few. Such diversity means hroad fields of interest for engineers and 
technical personnel— insurance against horedom and assignments too 
limited in scope to let you go as fast and as far as you are capable. 


Bell is progressing, growing and expanding. There are openings 
at all levels and in all fields as listed at the right. If you are look- 



• Aerodynamicisls 

• Aeronautical Engineers 

• Auloinatic Control Designers 

• Chemical Engineers 

• Combustion Research Engineers 

• Communications Engineers 

• Design Checkers 

• Development Engineers 

• Digital Computer Development Engrs. 

• Dynamic Engineers 

• Electronic Engineers 

• Electronic Standards Engineers 

• Engineering Computers 

• Environmental Specialists 

• Field Test Engineers 

• Flight Test Engineers 

• Flight Test Programmers 

• Fuel Injection Specialists 

• Gear Designers 

• Guidance Engineers 

• Gyro Specialists 

• Heat Transfer Engineers 

• Hydraulic Engineers 

• IBM Programmers 

• Instrumentation Specialists 

• Laboratory Test Engineers 

• Magnetic Amplifier Spedalisls 

• Mathematical Analysts 

• Mechanical Engineers 

• Microwave Engineers 

• Minituriiation Engineers 

• Operations Analysis 

• Physicists 

• Power Plant Designers 

• Pressure Vessel Designers 

• Project Engineers 

• Publication Engineers 

• Radar Systems Engineers 

• Rocket Test Engineers 

• Servo Systems Engineers 

• Servo Valve Engineers 

• Statisticians 

■ Stress Engineers 

• Structures Engineers 

• Specification Writers 

• Technical Writers 

• Test Equipment Engineers 

• Transformer Design Spedalisls 

• Transistor Application Engineers 

• Thermodynamic Engineers 

• Telemetering Engineers 

• Turbine Pump Designers 

• Vibration & Flutter Analysts 

• Weapons Systems Engineers 

• Wave Guide Development Engineers 

• Weights Engineers 
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• AUSTRALIA 


tained from U. K, and Australians hope 
that the U.S. will provide tlieni- 

Royal Australian Naw’s newest car- 
rier, Nfelboume, has finally arrived viith 
its complement of Sea Venoms and 
Cannets plus Sycamore Iielicoptcrs. Sea 
Venoms went tiuough a lot of trouble, 
including a prolonged grounding, and 
both ts'pes have been criticized as obso- 
lescent for a carrier which is one of the 
most modem of her class afloat- 

But RAN has not yet achieved the 
RAAF’s independence and its orders 
follow strictly Roval Kaw preferences. 
No further additions to its air arm are 
envisaged in the near future. 

Industry Future 

Widespread dismissals of employes in 
the Australian aircraft manufactunng 
industry occurred in 1956 as existing 
orders approached completion and no 
new orders followed. The Gosemment 
is postponing a decision on the future 
of the industri' or at least two of its 
most important components, Govem- 
ment Aircraft Factories and Common- 
wealth Aircraft Corp. 

According to unofficial but reliable 
estimates, a decision to produce F-104s 
locally will postpone deliveries consid- 
erably and tlie cost may be as much as 
300% of the eventual cost of purchase 
of F-104s from the U. S. Nforeover it 
is known that a good proportion of the 
equipment will haie to be purchased in 
the U. S. because some secret equip- 
ment will not be available for manu- 
facture under license. This vear u ill see 
a Government decision as to the future 
of Australian aviation manufacliiimg 
industry, but it would be a surprise if 
the plants arc restored to prei’ious ca- 
pacity production. 

De Havilland’s Bankstoiin plant is 
bu.sily turning out Vampire trainers. 
In Melbourne the Molyneux companv 
is shortly to demonstrate the prototvpe 
of its light helicopter. Several British 
aviation manufacturers have established 
themselves in South Australia where 
thev work on missile and experimental 
problems. Most say their facilities will 
be used for manufacturing hut nothing 
has been done in this direction. 

Experts consider that Australian avia- 
tion industry is uneconomical and that 
the skill and manposva available could 
be better utilized than in production of 
standard models available at less cost 
and quicker delivery from abroad. 

RAL\F will accept such a decision: in 
fact it will accept any decision proi’idcd 
uneasiness and una'rtainh end. 

Its planning has been badlv affected 
by the absence of decisions to be taken 
by politicians and R.V^F is afraid that 
its state of preparedness for conflict is 
at a low level. But 1957 should see a 
firm Government policy and orders for 
RAAF’s future reequipment to main- 
tain its wartime and postwar effieienev. 



Solving Aircraft Design Problems. 


Pref ormed construction. 

* TRU-LAY Cable Provided in 
standard seamless and carbon steeli 


is an otd at 
of preform 

nalsTor aircraft use, Acco engineers 
have now introduced new non-mag- 
netic aircraft cables. The complete 
line of Acco cables and fittings now 

New ''No-Mag” Coble 
— ends Instrument Interference 

New "NO-MAc” Aircraft Cables are 
made from Type 305 stainless steel. 

Their advantages include: 

ecold working — eliminate instru- ... - - , - — 

t interference through cable fat'Kue-gives longer service, 
magnetism. TRU-LOC Swaged Fittings 

• Better corrosion-resistance proper- • Guaranteed to hold to the rated 
ties thanstandardstainleessteefcables. breaking strength of the cable with 

• Thermal expansion characteristics '*'bich used. 

are much closer than standard cable a Eliminate costly, uncertain splicing. 

• '■«u«c*f«”-specially develonsd 
main- double-shank ball-type terminals — 
make it possible to connect and dia- 
vemperaiures. connect control sections in an instant 

• Highfatigueandsbrasionresistance. without tools. 

IFri'le Detroit office for specifications 

Automotive and Aircraft Division 


tions. Because it is preformed it 

• Can be cut without seizing. 

e Is easier to handle — less tendency 
to loop or kink. 

• Can be installed in loss time. 

• la free of tendency to rotate— runs 

Has greatest resistance to bending 



AMERICAN CHAIN & CABLE 
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• BELGIUM 

Belgium Seeks AU-W eather Fighter 


Bnissels— Belgium was able to over- 
come maintenance (Moblcms for its ait 
force last year, but in their place two 
other problems have emerged: 

• Lack of a satisfactot)' all-weather 
interceptor. 

• Shortage of pilots. 

Belgium has the money to buy an 
all-weather airplane, but insists on a 
two-scat airplane and radar fire control. 
This first requirement knocks out the 
r-86D, which Belgium could obtain 
tiirougli MDAr. 

i‘'rench Vautour is not in scries pro- 


duction; lack of radar fire control elim- 
inates the British Ja'clin. Belgium has 
been offered the Canadian CF-iOOv but 
complains that the U. S. will not release 
the radar equipment. 

Belgium feels this problem is a com- 
mon one throughout Europe where 
climate mgy necessitate an all-weather 
aircraft 250 days of the year. 

Belgium, which has an Air Force of 
four Air Defense Wings, two Tactical 
Wings and a Transport Wing, has only 
about 400 operational pilots. This aver- 
ages little over one per afrplane, com- 


REVISED CATALOGUE of METAL- 
HYDRAULIC CLOSURES for AIRCRAFT 


Tubing Seal Cap, Inc. manufactures metal pro- 
tective closures for handling, shipping and stor- 
age of aircraft hjdraulic lines and assemblies. 
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TUBING SEAL CAP, INC. 
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pared to the NATO standard of 1.5. 

Sabena Belgian World Airlines, fore- 
seeing bumper traffic for the 1958 
W'orlds Fair, offers 24 times the pay of 
a sergeant pilot, but is having trouble 
itself in finding pilots. 

Belgium has only one aircraft of her 
omi. This is the small S. V. 4 used as 
a primary trainer. It is a biplane pow- 
ered by a single Renault 140 hp. en- 
gine. and made on a s ery small scale by 
the designers. Stamp & Rcnatd (for- 
merly Stamp & Vertongen) at Evere, 
near Brussels. It is also built under 
license in France. 

Hunter Production 

The only other manufacture in Bel- 
gium is that of the Hawker Hunter 
under license. Its Rolls-Royce Avon 
engine is made bv the Fabrique Nation- 
ale d’.Armes dc Ouerte at Herstal, near 
Lcigc, manufacturing both for the Bel- 
gian and the Dutch air forces. -1210 
same two air forces are served by the 
Fokker plant in Holland, which makes 
the wings. Fuselage is made by the 
Belgian subsidiary of Faircs- Aviation 
Co. at Gosselies near Charleroi. The 
undercarriage and various parts arc 
made bv SABCA (Societe Aaonyme 
Beige de Construction Aeronautique), 
and there are assembly lines at Fairey 
and at Fokker. 

Belgium’s one air force transport 
wing is now reduced to rivo squadrons 
one of which, the communications 
squadron, is not cannarked for N.ATO. 
'Ibc four Air Defense wings arc sta- 
tioned at Chievres. Beauvecnain. Bnis- 
them and Bierset, and two Tactical 
wings, which form part of the (Anglo- 
Belgian) S5td Group 2nd Tactical Ait 
I'brce. are based at Florennes and 
Klein Brogel. The Tactical wings are 
now fully equipped with F-84Fs (Thun- 
dcrstrealis) through MDAP. For the 
.Air Defense wings. VII (Chievres) is 
now fullv equipped with Hunters, 
which are beginning to replace the 
Meteors in the other wings. 
Component Plow 

Tlie 1955 difficulties over mainte- 

proved supply of components through 
MD.AP. partly bv big extensions to the 
SABC.A workshops where the work is 
done under contract. 

No guided missiles arc made in Bel- 
gium. It is understood some will shortly 
become asailable (through MDAP), but 
the question of whether they should go 
to annv nr air force is only now en- 
tering the talking stage. 

During 1956 the Chief of Staff of 
the Belgian Air Force, General Lc- 
boutte, retired under the age linsit. He 
was replaced by General-Major Frans 
Buniiaux. The total air force strength 
is around 1,200 officers and 20,000 
other ranks. 
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• BRAZIL 


Brazil Interested 
in New Transports 

Rio de Janeiro— .Aircraft production 
in Brazil is in the embryonic stage. 
Fokker has a plant in Rio working on 
a contract with the Foiga Aerea 
Brasileita (Brazilian air force) to turn 
out about 100 basic training planes 
this tear. Fokker also intends to start 
production of its jet trainer in Brazil, 
but has not closed the contract with 
the government as vet. Production is 
expected to begin in 1958 or 1959. 

Brazil plans to have a 600-pIane air 
force in 1957. ITiis will be about a 
15% increase in size over last year and 
would put Brazil in third place in the 
hemispheric ait forces. 

Brazilian air force’s desclopmcnt this 
vear will tend toward multi-engined 
aircraft, especially in the transport and 
rescue lines, Ilowacr, the air force is 
studying purchase of Cinbetra light jet 
bombers from England this year or 
next. If Brazil buvs the Canbetras, it 
will probably form one Brazilian group 
(36 aircraft). 

Sescral groups of B-17s, mostly used 
for rescue work and transport, B-25s 
and A-20s are operational and Brazil 
will probably get one group of B-26s 
this year from the U. S. Plans have 
been made also to get one squadron 
(12 aircraft) of SA-I6 Albatrosses this 
year for air-sea and jungle rescue work. 
An unspecified number of P2V Nep- 
tunes for patrol and rescue work will 
be received by 1958. 

Last year, Brazil receis'cd 12 C-82 
cargo and troop transports from the 
U.S. and hopes to get more this year 
and next. Air force commanders also 
are studying a plan to be worked out 
with the U.S. Air Force to obtain 
some four-engined transport planes, 
Constellations, perhaps, or DC-6As. 

Air force has about 120 transport 
planes now, including C-47s. C-45s, 
C-82s. some B-17s and a few C-46s for 
carrying gasoline in drums, hopes to 
double this fleet by the end of 1958. 

At the end of last year, the Correio 
Acreo Nacional (Brazil’s version of 
MAI’S which sers-cs as a jungle airline) 
opened a new. direct route from Rio 
to Manaus with stops at nosv jungle 
bases in Matto Grosso and ParA States. 
Ibc coastal runs and long-range routes 
in the interior by the end of next scar 
will probably have fout-engined equip- 
ment for cargO- 

President Juscclino Kubitschek, Air- 
Minister Fleiuss and other VIPs will 
start riding in style this year with two 
new Vickers Viscount 770Ds pur- 
chased from England for medium-range 
domestic use and for official use in 
flights to other South and North 
American countries. 

As fat as single engine fighter air- 
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craft arc concerned, the air force seems 
to be satisfied with what it has; 72 
Gloucester Meteor jets, purchased sev- 
eral years ago from England on a spe- 
cial bcal in exchange for cotton, and 
sarxiiig numbers of Republic Thunder- 
bolts and other AA'orld War II U.S. 
aircraft. 

Brazilian nasy’s purchase of the air- 
craft carrier Vengance from England 
at a reported 522 million might force 
a change in air force plans, howexer. An 
iron-clad Brazilian law gives the air 
force responsibility for supplying pilots, 
crews and aircraft for the aircraft ear- 

Air force officials would prefer to 
standardize svith U.S. planes and en- 
gines, but nav\- officials tend to prefer 
British aircraft for the British warship. 
Both agree that 36 planes probably will 
be purchased for the new carrier, called 
the Minas Gerais. 

U. S. has an .Air Mission in Brazil 
which worb with the Brazilians in de- 
ciding what planes they will need for 
defense and transport- A U.S. mission 
official said that the United States Air 
Force delixered four T-33 jet trainers 
to Brazil in December, 1956. and that 
Brazil will probably receive several 
C-119 and C-123 cargo planes for the 
transport division. Brazrl also has 12 
S-55 helicopters on order for its jungle 
and sea rescue squadron, 


Enigma Left by Air 
Fighting in Egypt 

Cairo— Status of the Egyptian air 
force is uncertain, the British and 
French haxing claimed destruction of 
150 airplanes on the ground during the 
Suez fighting, the Egyptians countering 
they lost no planes on the ground and 
only eight in the air. 

Unofficial figures placed the strength 
of the Egyptian air force before Suez 
at mote than 400 aircraft, half of them 
Russian types. 'I'his figure included 200 
MiG-15s and MiG-17s and 40-70 11-28 
txx in jet bombets- 

Egyptian claims that dummy aircraft 
absorbed most of the ground attacks 
were backed up xxith an official photo- 
graph showing a MiG-1 5 "dummy” 
being moxed at Ahnaza Airport. Minute 
detail of the dummy , hoxvcvet. includ- 
ing control surface hinge lines and a 
plug for the tail pipe tended to knock 
doxvn the Egvptian claims (AW Nox-. 
26, p, 37). 

Egx'ptian failure to press home the 
few interceptions made, or to use its 
air force at all, puzzled British and 
French attackers. One explanation is 
that Egyptians xxcre having trouble 
training pilots to handle the sudden in- 
flux of high-pcrforniancc airplanes. 

A British obserxer in Egypt before 






Putting a voice in the man-made moon 


America's first man-made satellite will soon be 
launched into outer space where, traveling in its own 
orbit, it will circle the earth. 

Deep inside will be sensitive electronic instruments 
which will “observe” cosmic activity and "report” find- 
ings back to us. Scientists believe that many a mystery 
of the universe may thus be solved. 

Without electrical insulation of exceptional qualities, 
such as CDF supplies, the equipment inside these man- 
made moons could never operate. 

FOR SPECIFIC INFORMATION on CDF products, See 
Sweet’s, Electronics Buyers' Guide, and other direc- 


tories. Then send us your print or your problem, and 
we'll return free samples and technical literature. 

CDF MAKES Dilecto Laminated Plastics • Celoron 
Molded Plastics • Micabond Mica Products • Diamond 
Vulcanized Fibre • Flexible Tapes of Teflon*, Silicone, . 
and Micabond • Resin-Impregnated Spiral Tubing • 
Compiefe Fabrication Facilities. 

CONTINENTAL- DIAMOND FIBRE 

A SUISIDIAKY OF THE SUOO COMPANY • NEWAtIC IS, DIIAWAIE 


llic fighting noted that thetc was plenty 
III flying of the MiGs. hut appatcntly 
h\- Central F.iiropeni pilots. riierc 
sscre indications that the Egyptians liad 
Ireqncntly oi’criun the 9.000 ft. run- 
ways at Abu Sueir Airfield in landings. 

i'rt'ucli bdicsed that most of Egypt's 
11.28s were tsacuated iinmcdiatcly by 
Itiissian pilots to friendly airfields, pos- 
sibly in Syria. 

Egypt reportedly was to reccii c mote 
Kiissian fighters this year, but doubts 
Inue been expressed whether the Rus- 
sians will want to continue giving the 
Eg'ptians inilitarv planes, Tlicrc is no 
t'laiibat plane or missile production in 
I'igypt, and no research and dei’clop- 
nient. Some training planes ace asscin- 
hlcd in gos’crnmcnt war factories. 

Besides its Russian military types. 
Egvpt also uses British Vampires and 
Nicteor jet fighters acquired earlier, and 
C--I6 and C-47 transports. 

India Moves Into 
Military Production 

New Delhi— Significant aviation de- 
velopment during the year concerned 
the expansion of the state-owned 
llindustaii Aircraft Ltd. (ll.ALl at 
Bangalore, which now has an agreement 
with the Britisli Folland Aircraft Co. 
and Bristol Aero Engine Co. to inanu- 
fiictiirc Folland Gnats and the Orpheus 
|it engine. 

II.M. also engaged a team of German 
experts. Iicadcd bv Dr. Kurt Tank, to 
design and blueprint the first Indian 
jet fighter. 

To ITAL’s own credit is the all-India- 
made IlT-2 trainer, flown and demon- 
strated through Soutlie.ist .Asia last year. 
Ceylon, Malava, Indonesia and ’niailand 
have placed purchase orders. tl.AL. 
which up to 1959 was doing only an 
overhauling [oh. mainlv for the Indian 
,\ir I'otcc, began production of Vampire 
|ct trainers ill 1996. 

"I'he Indian Air Force's main acliicvc- 
ment last year was the Unking of India 
to Tibet, a new air-route which crosses 
the Kiiiichcnjanga Massif- Tlic I.AF 
used tlic Meghdont— the Ilyushin trans- 
port presented to Premier S’chru bv the 
Russian gmcnimcnt last year. 

Switzerland Strives 
I'or Its Own Fighter 

Geneva— Switzerland, to the tune of 
iimch public criticism, went alicad last 
\e;ir with its attempt to build an all- 
Swiss jet fighter- It canceled a S25 mil- 
lion order for 40 Frencli Mysteres to 
liiilld domestically anotlicr prototype of 
the P.I6 at a cost of S5 million. 

'Ilic first prototype of the .Armstrong- 
Siddelcv Sapphire powered fighter flew 


twice two years ago. I)ut ran into brake 
trouble. The second airplane, if it meets 
schedules, will not be ready until 1958. 

Switzcrlaiid, w ith high mountains and 
deep ralleys strewn throughout its 200 
mi. Icngtii. wants a liighlv maneuverable 
lighter. The work was assigned by the 
government to the Flug-und Fahrzeug- 
werkc A. G., Altenrheim. 

Do Havilland Ghost 4S Mk, 1 en- 
gines for 150 domestically produced 
Vampires were built by Sulzcr Bros, at 
Winterthur. Aircraft assembly is car- 


Bonn— West Germany wants to re- 
build its Luftwaffe with fast, light 
interceptors and guided missiles. 

German aviation men sav they are 
interested in "F-100 and other types." 
.And Germany has gotten together with 
France for information on missiles and 
rockets. 

Primary mission of the Germany 
Luftwaffe will undoubtedly be tlie in- 
terception of planes striking at Gcnnan 
territorv from tlic East. While New York 
Citv mav get as much as two and one- 
half hours warning of an cnemv strike, 
a city like Frankfurt am Main may get 
onlv two and onc-lialf minutes notice. 
Germans feel therefore that their most 
urgcnit need is a very fa.st. very light, 
fighter equipped with R.ATO wliicli 
can challenge an invading cnemv strike 
force cm extremely short notice and 
am operate from very small airfields. 

Bonn sources state that tlicy arc 
still interested in a blue-print model 
of a Northrop designed interceptor. 
Earlier discussion between Nortlirop 
and Krupp stalled because of Krupp s 
liesitancy to rcculcr the anns field, but 
interest still exists. 

Guided missiles also vvill play an in- 


• GERMANY 

ried out at the Federal .Aircraft Factory 
at Emnien. 

Swiss air force strcngtli includes 100 
F'-51s bought in 194§, 75 Vampires 
bought from England. 100 Vampires 
built domestically with imported en- 
gines, and the 150 entirely built in 
Switzerland, .A series of 250 de Havil- 
land 112 Venoms to replace Vampires 
is being built in Switzerland. 

Costs of building the engines at 
home have been about the same as im- 
porting tirem. 


tcgral part in the defense of German 
and NATO territorv. T he German and 
F'rench defense ministers reportedly 
rcaclicd agreement to exchange informa- 
tion on guided missiles and rockets. 

U.S. and Canada tank first and 
second as supplier of aircraft to the 
Federal Republic. The U.S. has sup- 
plied 1.000 aircraft, including 550 of 
tire F-S4F' type. These ate now being 
dc-mothballcd and made ready for nja- 
erational duties at Weset ,AG, a Krupp 
subsidiary near Bremen. The Lem- 
vverdet plant of Weser .AG has just 
completed a tmivvav which is 9,500 ft. 
long and 90 feet wide at a cost of DM 
9 million. 

Canada gave 75 Sabre Vs and Ger- 
manv has recentiv placed an additional 
order for 225 Sabre \'Is. In addition. 
Canada will train 360 German pilots 
and an unspecified number of tech- 
nicians. 

Build-up of Getinanv's Luftwaffe 
made stcadv strides during 1956. Lines 
catlict drawn for the license produc- 
tion of foreign tvpes bv four German 
groups remained rigid. In broad princi- 
ple. these contracts are: 

Fhigzcngban Nord GmbH., enmptis- 



GERMAN OORNIER 27 
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At Cornell Aeronautical Laboratory, The F-94 

CASTS A SUPERSONIC SHADOW 


Months before the Convait B-58 supersonic bombec took to 
the air, its handling characteristics had been successfully sim- 
ulated by C.A.L. on a totally different airplane. 

Our study of the predicted performance of the new 
bomber's proposed control system and configuration was 
accomplished with a modified F-94 fighter carrying highly- 
specialiaed hydraulic, mechanical and electronic components. 
The stick forces and motions of the B-^8, as well as its sta- 
bility characteristics, were reproduced by this automatic con- 
trol system, one of the products of C. A. L.’s continuing 
long-term effort in artificial stability and control research, 

This projea is typical of the 160 varied research projects 
currently active at C.A.L — stimulating, technically challeng- 
ing. and professionally significant. Our research program is 
unusually broad in scope, encompassing such areas as Aero- 
dynamics, Propulsion, Aetoelasticity, Wind Tunnel Research, 
Flight Research, Aircraft Design and Missile Systems. This 
broad program, coupled wich our policy of assigning each 
staff member in accordance with his individual abilities and 
interests, makes it possible for us lo offer outstanding employ- 
ment opportunities to capable and imaginative men. 



CORNELL AERONAUTICAL LABORATORY. INC. 


o 


CORNELL AERONAUTICAL 
LABORATORY, INC. 

OF CORNEU UNIVERSirr 


□ Pie 




ing Weserflug AG (Bremen), Ham- 
burger Fahracugbau GmbH., and 
Siedel ATG GmbH., will build 117 
Snean 2501 Noratlas transports. 

• Fockc-Wulf AF„ Bremen, and En- 
gineering Butiau Pro. Blumc will build 
194 Piaggin 149 training planc.t. 

• 360 trainers of the I'ouga Magister 
type will be constructed jointlv b\- Mes- 
scrschmitt AG., Munich, and Heinkcl 
AG, Stuttgart, 

• Domier. Munich, will build 469 DO 
27s, 

These basic Luftwaffe orders are val- 
ued in Bonn between DM 600 million 
and DM I billion. 

Dornier and F-86$ 

Domier probably will serve the Luft- 
waffe's F-86Ks while Weserflug AG 
Germany’s F-84Fs and RF-84Fs. 

Officials of Orenda recently held dis- 
cussions with BMW (Bayrischetmmo- 
torenwerke) and an agreement which 
would have BMW repair and service 
all Orenda engines operating in Ger- 
many seems imminent. 

Daimler-Benz, Struttgart. will reach 
agreement with Curtiss-Wriglit con- 
cerning the repair and sers-icc of J65 
engines ’ITiis agreement would prob- 
ably be part of the overall Curtiss- 
Wright-Studebaker- Packard - Daimler- 
Benz deal. 

Few Test Facilities 

As to Germany developing radically 
new types of planes, the outlook is 
bleak. 'TTiere are few test facilities and 
no wind tunnels of the type required 
to do advanced work in jeb. Naturallv. 
people like Messerschmitt, Hcinkcl, 
Domier have their own development 
departments but Bonn officials state 
that industry will concentrate on build- 
ing small, light, propeller-driven planes. 
The DO 27 is an example of a Germany 
descloped plane which seems to offer 
possibilities for the export market. 

The Luftwaffe is dis-satisfied wifh 
presently available liclicoptcr models; 
no large order for helicopters has been 
placed by fhe defense ministrs'. 

Weserflug AG, Bremen, is preparing 
to assemble and service Vertol H-21s. 

The German Research Association for 
Helicopters is interested in developing 
a small helicopter which could be 
maintained without great expense. 

Interest is high in the pooling re- 
sources with the Frcncli asiation in- 
dustry, Germany would like to be 
able to make use of French research 
establishments (which the Germans do 
not hare nor can afford to construct at 
this time), and the Krcncit would un- 
doubtedly like to see a "European air- 
craft industry concentration,” based 
initially on 'German-French coopera- 
tion, whicli would permit them to more 
efficiently compete with tlie American 
and British industries. 



These five result in short delivery time 

for your Aircraft Electrical Equipment Needs 

The above ‘Team" was capable of producing seven NE'W items— from Proposal, 
to Pioto-type Delivery— in ONE year. 


Joseph E. Mulheim (1), Chief Engineer for Leland's Aircraft Products, is known 
throughout the industry for hit work on AC and DC motors and generators, jet 
engine starters, and associated control devices. 


Paul W. Franklin (2), Assistant Chief Engineer, is responsible for all technical 
proposals. His experience covers industrial design, as well as specializing in 
aircraft rotating equipment, motors, generators, and inverters. 


Thamat W. Moore (3), Engineer in charge of Design Research, is experienced in 
practically every facet of Airborne Electrical Equipment Design with special 
emphasis on controls. He holds many ingenious patents in aircraft electrical 
equipment. 

Hayes Crape (4), Manager of Product Design, heads a staff of experienced engi- 
neers who follow the design from development to production. His highly 
regarded experience as Design and Supervisory Engineer involves both AC 
and DC airborne equipment. 


Gilbert C. Dohmo (5), Manager of Laboratory and Short-Order Production, is 
responsible tor proto-type fabrication and test, and delivery of pre-production 
units. He is experienced in design, development, service' engineering, and pro- 
duction manufacturing. 


Take advanugc of this experienced "team". Call upon Leland lo solve 
your Secondary Power and Missile Power Supply problems. 
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t offers Professional Engineers an 


Mar 


opportunity to grow with the Company 


Engineers looking for a company to grow 
with, should look to Marquardt Aircraft 
Co. Here is why! 

Under the guidance and leadership of 
Roy Marquardt, an engineer-president, 
Marquardt has become the undisputed 
leader in the field of ramjet engines— "the 
powerplant of the future". 

In just twelve short years, the company 
has grown from one man's idea to an engi- 
neering and production facility playing a 
vital role in national defense. 

But most important, Marquardt engi- 
neers have gro%vn in skill, scope and pro- 


fessional ability along with the company's 
many exciting and rewarding projects. 

Within the next two years, Marquardt 
will more than double its manpower. Even 
with this new increase in personnel, engi- 
neers joining Marquardt now will have 
this same opportunity to grow and ad- 
vance with the company. 

For engineers in almost every specialty 
—from production engineering and qualifi- 
cation testing to advanced research in 
hypersonic propulsion, new chemical fuels 
and nuclear energy — Marquardt offers you 
an opportunity to grow with the company. 


marqua 


AIRCRAFT CO. 


VAN NUYS, CALIFORNIA • OGDEN, UTAH 


OROWiNS-Offerine a variety of engineering and pro- 
duction opportunities, the company will more than 
double its manpower in the next two yeai-s. 


FIRST IN RAMJETS 


Today ii the day to write that letter to: 
Jim Dale, Profeseionat Personnel 
16SS1 Saticoy Street • Van Nuys, California 
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Fairchild Engine Division 
and 

Gas Turbine Laboratory 
present 

IMPORTANT ENGINEERING 
POSITIONS 

Fairchild Engine Division is now expanding iis engineering staffs in its plant 
and Gas Turbine Laboratory at Deer Park. Long Island, New York. 
Investigate these positions: 

MECHANICAL DESIGN ENGINEERS 

For mechanicai design of turbojet engines and components, and to conduct 
prciiminary design study investigations on gas turbine engines. 

MECHANICAL DESIGN ANALYTICAL ENGINEERS 

To work cioseiy with design engineers and to make recommendations as a 
result of anaiyiicai studies, with respect to stress anaiysis of ilghiweighi 
rotating machinery, vibration, analysis, cycle analysis investigations, analysis 

RESEARCH ENGINEERS 

Advanced degree, preferably in the fields of applied physics, chemistry, 
aerodynamics or applied mechanics, Also: engineers with supersonic aero* 
dynamics background with high speed aircraft or wind tunnel testing. 

AIRCRAFT SYSTEMS ANALYSIS 

Mission analysis for aircraft systems. Familiar with engine-airframe mission 
analysis for modern aircraft. 

TEST AND DEVELOPMENT ENGINEERS 

Aeronautical and mechanical engineers to plan, supervise and conduct de- 
velopmem test programs with gas turbine engines and components. 

EQUIPMENT ENGINEERS 

Familiar with mechanical test equipment design, including high speed rotating 
machinery and equipment. 

ENGINE VIBRATIONS ENGINEERS 

To determine means of measuring stress and shock loads in test articles. 
Area of operations is concerned with turbine engine vibration characteristics 
associated with high speed rotating parts subject to high temperatures and 

COMPRESSOR DESIGNERS 
TURBINE DESIGNERS • FIELD ENGINEERS 

And. engineers with experience in other allied mechanical or aeronaiitical fields 
such as: 

Instrumentation Engineers; Performance Analytical Engineers; Engine Con- 
trols Engineers; Equipment and Product Drafting Checkers, and Mechanical 
Design Layout Men. 

Please Contact Felix Gardner 

^FAIRCHILD 

ENGINE DIVISION >DE£R PARK, L. I., N.V. 
A Division of Fairchild Engine and Airplane Corporation 


Major Dutch Effort 
Goes in Friendship 

Anisterdam— First of the prototypes 
of the Fokker F. 27 Friendship, a 32-40 
scat hvin-engine turboprop airliner for 
short and medium range operation 
which made its maiden flight in Novem- 
ber 1953, has lowed about 325 hrs. 
in intensive test fh'ing. 

Many test flights have been made 
for CAA and Dutch Air Registration 
Board. Second prototspe has been 
built, on which an extensive static test 
program was concluded in 1956- All 
tests, including pressurization trials, 
ultimate load bending of fuselage and 
wings, has’e been most satisfactory. 
Static tests liavc been ended with the 
intentional breaking of the wing. 

TTic third prototype, which will be 
the second aircraft for test flying, neared 
completion in 1956. Its first flight is 
scheduled early in 1957. This aircraft 
will be fully equipped with pressuriza- 
tion ss'stem and deicing installation. 

In the meantime preparations for 
quantiri production arc in an advanced 
stage. The first front fuselage is in an 
assembly stage. Delivery of the first 
production aircraft is scheduled for 
1958. 

The sales prospects for the Friend- 
ship are very good and orders received 
towards the end of 1956. including the 
short-time options, have passed l50. 

During 1956 large quantity pro- 
duction and modification of Hawker 
Hunter fighters for the Royal Nether- 
lands and Belgian Ait Forces and for 
NATO made considerable progress. 
Largc major overhaul and repair program 
of Meteor jet fighters was continued at 
Amsterdam, while at Ypenburg similar 
IRAN program on F-84 Thiinderjets 
was performed. Large numbers of F-84F 
TTiundcrstreaks and RF-84F Thunder- 
flashes hare been processed at the 
Ypenburg works. In 1956 a number of 
Dakotas were overhauled. 

During 1956 the floorspace of the 
Fokker factories at Schiphol (Amster- 
dam) was considerably increased, with 
new facilities for metal bonding, re- 
inforced plastics, assembly and stor- 
age. The total floor space at Schiphol 
now amounts to 700,000 sq. ft. Total 
number of employes is near 5,000. 

Aviolanda. Papendrecht and Woens- 
drecht. has largely- confined itself to 
repairs and maintenance for the Roval 
Netherlands Air Force and Navv and 
to certain conversions, for example 
Douglas DC-3s and DC-6s for KLM. 

It has manufactured, in cooperation 
with Fokker, some SAAB aircraft for 
Sweden, Glostcr Meteor Mk. 8s for the 
air forces and Hawker Hunter Mk. 4 
and Mk. 6s for the same forces. 

Tlic firm has recently built a new 
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New Alcoa Alloy 

strengthens undercarriage 
of Canada’s biggest plane 


The Canadair CL-28 maritime reconnaissance aircraft will soon go into 
service with the Royal Canadian Air Force. Developed from the 
Bristol Britannia class by Canadair, this is the largest aircraft ever 
to be manufactured in Canada. To strengthen the undercarriage, 
Canadair selected a new Alcoa alloy, X7079, which meets the Canadian 
ductility requirement of 4% minimiun short transverse elongation. 

At the same time X7079 provides a bonus in design allowables 
which will be especially valuable if Canadair ever wants to increase 
the weight of the aircraft. The CL-28 has 41 forgings of X7079, many 
of them made on Alcoa’s 15,000-ton press. 

The new alloy has higher yield and tensile strengths than its prede* 
eessors, particularly in sections over 3“ thick. It is also less quench 
sensitive which means more uniform properties in heavy sections. As 
a result, Alcoa‘S has established guaranteed properties in die and 
hand forgings up to 6" thick in the— T6 temper. 

In general, X7079 behaves even better than Alcoa alloy 7075. It has 
more uniform machinability and has the same excellent resistance to 
stress corrosion cracking. 

This important new development is another Alcoa contribution to 
aviation progress, For complete technical information on this and other 
Alcoa aircraft alloys, write; Aluminum Company of America, 1800-B 
Alcoa Building, Pittsburgh 19, Pennsylvania. 
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factor;', complete with offices, stores, 
rddiu and instrument repair shops, 
fully provided with test equipment, 
heat and surface treatment equipment, 
at Woensdreclit. Asiolanda engineers 
arc engaged in research as to the use 
of plastics in aircraft, as well as the de- 
velopment of a pilotless operated target 
drone AT-21. 

Kloorspace is 500,000 sq. ft. and per- 
sonnel 1,500. 

Royal Netherlands Air Force at pres- 
ent consists of 15 squadrons equipped 
with jet planes, one transport squad- 
ron with C-47s and two squadrons with 
helicopters and fight aircraft. 

There arc two bases for the Train- 
ing Command: Gilzerryen and Woens- 
dreclit, with, respectively, Fokker S-lls 
and Harvards and Cluster Meteor 
Mk. 7s and Fokker S-14s. 

The eight fighter squadrons of Air 
Defense Command fly with Closter 


Meteor Mk. 8s, Hawker Hunters 
Mk. 4 and F-86K Sabre all-weather 
fighten. 

The seven fighter squadrons of 
Tactical Command have been equipped 
with F-84FS. RF-84FS, T-3?s and RT- 
35s. During 1956 there was a conver- 
sion in Tactical Command to F-84F 
and RF-S4F. 

In NATO the Roval Netherlands 
Air Force is int^rated with USAF; on 
Socsterberg AFB a USAfi' squadron 
equipped with F-IOOC Super Sabres has 
been stationed and incorporated with 
the Dutch Air Defense Command. 

The Rojal Netherlands Naval Air 
Service now consists of seven squad- 
rons, while two squadrons are at pres- 
ent out of commission until equipped 
with ScaHawks. The following aircraft 
are used: Firefls’, Avenger, Beechcraft, 
Catalina. Mariner. Sikorsky helicopters 
and Ncptuncs. 


Spain Continues Air Expansion 


Madrid— Anietican build-up and 
modernization of the Spanish air force, 
which made substantial headway in 
1956, will continue through 1957. 

Tlic plan is to equip Spain with nine 
squadrons of jet fighters (225 aircraft). 
At the end of Januarv. 1957, Spain had 
received 152 F-86Fs. five C-47s with 
10 more on the way, 30 T-33s, 60 T-6s 
with 60 to come, and 15 Beech T-34s. 

Rate of delivery is geared fo the 
ability of the Spanish air force to have 
trained personnel to fly and maintain 
the planes. The first F-86s arrived in 
September, 1955, two vears after the 
signing of the Spanilh-American bases- 
fot-aid accords. 

A milestone was the creation in 
April, 1956, of an Air Defense Com- 
mand under Lt. Gen. Julian Rubio 
Lopez of the Spanish air force. In 
effect, the Spanish ADC will be a joint 
operation with the U.S. Air Force and 
will be comparable in structure to the 
United States ADC. Its main features 
will be interceptor aircraft and a sys- 
tem of Aircraft Control \\'aming sta- 
tions (ACW). The Spanish air force 
is now going into the active phase for 
securing the air defense of Spain, and 
has alread)' had talks on defense co- 
ordination with Portugal and EUCOM. 

Spain’s Ait Defense Command will 
be jointly operated and manned by 
United States and Spanish personnel 
and provides for the presence of USAF 
interceptors. Defense of the Strategic 
Air l‘'(irce bases now nearing comple- 
tion will thus depend on squadrons of 
USAF all-weather interceptors as well 
as on the jets of the Spanish air force. 

The Spanish air force has several 
jet squadrons in operational status: the 
SAF First Wing at Valencia, elements 
of a second wing at Saragossa, one 


squadron on the island of Mallorca. 
American training of Spanish airmen 
continues at operational units in 
Europe and in the United States. 

The 485-mi. pipeline to feed fuel to 
the American bomber bases in Spain 
was completed at the close of 1956 and 
is expected to he operational by mid- 
April, 1957. after a three-month testing 
period. Storage tanks at the Rota nasal 
base are being filled; 55,000 barrels of 
fuel svere off-loaded in January to start 
what will be a continuing process. 

I'hc bases at Torrejon, Saragossa and 
Moron will have minimum operational 
capability by mid-.April 1957, with the 
POL and navigational aids in opera- 
tion, The 7600th Air Base Group 
presently in Madrid will move to Torre- 
jon headquarters about July 1. By fall 
of 1957, staffing of the bases will have 
started. They are expected to be fuliv 
operational by spring of 1958. ~A fourth 
base at San Pablo (Seville) will serve 
as a SAC depot center. 

The 11,700 ft. runway at Rota is 
nearing completion. 

Cut in Funds Slows 
Philippine Jet Plan 

Manila— Philippine Air Force lost 
ground during 1956 in its jet aircraft 
expansion plans due to a $2,000,000 
cut in its annual appropriation. 

The PAF has six T-33 jet training 
aircraft that were turned over to it by 
the United States last August. It had 
been hoped that its jet pilot training 
program could be followed up bv a 
gradual conversion of its fighter wing 
from W'orld War II F-51s to late jet 
hpes. With cut in appropriated funds, 
this project has been curtailed. 


NEWS 

^has 

a 

jow durometer 
silicone rubber 

Higher tear strength, 
lower compression set 
than any previous low 
durometer stock. 

The new COHRlastic R-1 1568 with 
softness in the range of sponge is 
now available in custom sheets and 
moldings. This 25 durometer sili- 
cone rubber has high tensile, elon- 
gation and tear strength, unusually 
low compression set, —100'’ F to 
480° F flexible temperature range. 
Write for liuUelin on CHR’s soft 
sealing material which gives basic 
facts on new R-l 1568, compares it 
with silicone sponge rubber and sili- 
cone foam rubber (COHRfoam). 
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CHR adapts new seal development to B-47 bomb bay doors. 


Teflon covered silicone rubber seals developed by CHR are replacing original neoprene 
seals. Here’s why . . . 





THE CONNECTICUT HAND, RUBBEH CO. 







WHY MORi THAN 500 ENGINEERS CALL IT 

WAlf^l^£" 

Successful weapons and well-rounded engineers have a common denominator at 
Chance Vought. It's Vought’s “project-group” system, a highly-effective brand of development 
teamwork that makes each engineer an inside man in the over-all development 
picture. On Vought’s record-breaking Crusader fighter, the system worked like this: 



Engineers selected from their original groups for the 
Crusader project followed their assigned systems and 
sub-assemblies from preliminary design to flight test. 
Teamed with engineers from other groups, they lent 
mutual assistance, worked 
outside their own special- 
ties, and enlarged their 
view of the program. At 
the same time, liaison was 
maintained with the orig- 
inal groups on methods, 
research and policy. This 


way, the Crusader 
became everyone’s 
aircraft, and every- 
one learned. That’s 
the value of the proj- 
ect-group system. 
Linking group with 
project, it coordi- 
nates the state of the art with the practical problems 
of project work. Joining engineers of one specialty 
with those of another, it offers each a better com- 
promise and a wider view. 






Turn tax savings into family fun in Dallas 

You pay neither sales tax 
nor city and state income tax in 
Dallas. You can use these 
savings as Dallasites do — 
on outdoor fun for the 
family. Lakes, links and 
ranches are close at hand, 
and the Gulf’s within 
an easy half-day’s drive. 


IMMEDIATE OPENINGS 
FOR ENGINEERS 


Structures Research Specialist. 

For reseorch ond development 
ossignments on new missiles ond 
fighter aircraft. Requires odvanced 
degree in structural mechorics plus 
tight yeors experience in oircraft 
ructurol design ond onolysis. 


Senior Structures Loads Engi- 
neer. To determine oir ond ground 
loods ond oirframe temperofure 
distributions; onolyze oircraft ship- 
board performonce, and determine 
repeoted loading criterio of air- 
croft components. Requires degree 
in engineering, opplied mathemat- 
ics or physics ond of least three 
years experience in loads, applied 
mechonics or mathematics. 


Senior Engineer for Dyna 
Anolysis. For flutter onolysis 
high-speed digitol computers, fk 
ter model testing In fronsonic tun 
nels and vibrotion testing of com- 
pleted atrcrofl. Requires engineer- 
ing, mothemotics or physics degree 
ond experience in dynomics. 

Package Designers for Elec- 
tronic Equipment. Mechonicol or 
lectrical Engineer to design the 
packoge and structure of ontenna, 
slobilizotion ond other electronic 
equipment. Requires engineering 
degree, or equivalent. Related 
experience desirable. 



Dallas, Texas 





Feet-on-the-ground engineers... at 60,000 feet 


Research Engineers don’t have to fly to the stratospliere 
to conduct high altitude tests at North Arnerican's 
Columbus Division. The bone-chilling conditions are 
simulated right here, in one of the laboratories of our 
completely equipped Engineering Department. 

At the present time, the expanding work of this 
Department U creating unusual opportunities for you if 
you are an etigineer with a career to make in the avia- 
tion industry. Facilities are among the finest anywhere. 
They include a fine new air-conditioned engineering 
building and 16 completely equipped laboratories, 
designed to enable creative engineers to carrv out 
experiments, studies and development of their ideas. 

The Columbus Division has prime responsibility for 
all North American Naval aircraft projects from con- 


cept through flight, Recognition is rapid for men who 
want to make their own way through their owm ability. 
You should certainly investigate the opportunities here 
in your field. 

PROMISINO POSITIONS ABE OPEN 

Aerodynamicists. Thermodynamicists, Dynamicists. 
Stress Engineers, Structural Test Engineers, Flight Test 
Engineers. Mechanical and Structural Designers. Elec- 
trical and Electronic Engineers, Wind Tunnel Model 
Designers and Builders. Research and Development 
Engineers, Power Plant Engineers. Weight Engineers. 

Write for the full story: Mr. ,f. H. Papin, Personnel 
Manager. Dept. 56 2-W, North American's Columbus 
Division, Columbus 16, Ohio. 


THE COLUMBUS DIVISION OF 

NORTH AMERICAN AVIATION, INC, 
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• ITALY 



FIAT G. 91 


Small Italian Air Industry Is Growing 


Rome— Output of the Italian aircraft 
industry last year was 25% higher than 
that for the previous year. However, it 
is a small industry, probably employing 
no more than -f.OOO workers, and 1956 
output did not exceed $55 million. 

These figures are a misleading meas- 
nre of the recovery effort made by the 
Italian aircraft industry. 

In 1956 Italian indu.stry flew two jet 
fighters, the first of purely Italian de- 
sign. Both are light. low.co5t aircraft 
with lo«- operating costs: 

• Fiat G. 9l, ground attack subsonic 
aircraft was built on a design approved 
and financed by NATO. Fiat has 
started building 27 pre-series aircraft 
which have been ordered by NATO. 

■ Saggittaiio II, built by Aerfec of 
Naples in two models: an interceptor 
and one for ground attack. It has ex- 
ceeded the speed of sound in a dive. 
It is an experimental aircraft which will 
be followed by the Arietc, a supersonic 
fighter. Seven pre-production aircraft 
have been ordcr^ for which the U. S. 
has made .in aid grant of SI. 5 million. 

Saggittario H weighs about 10,000 
lb. Its ceiling is in excess of 46,000 
ft. When fitted «ith a rocket engine 
in addition to regular turbojet it will 
surpass Mach 1 in horizontal flight. 

Saggittario II has the engine mounted 
forrvard with tail cone beneath the cen- 
ter of fuselage. Center section of the 
fuselage carries fuel. Another jet engine 
or roctet can be fitted in the tail. 

Most important commercial results 

AVIATION WEEK, Febiuary 25, 1957 


in 1956 consist of sales in foreign mar- 
kets of training and private planes built 
by Piaggio of Genoa, of Bell helicopters 
built under license by Soc. Costtiuzioni 
Acronautichc Gioranni .^gusta of Milan 
and of the air-to-air missiles of Stac- 
chini Co. 

Piaggio is building the P. 149. a 
five-scat business plane which can be 
used also for training and acrobatic 
displavs. Germanv has ordered 75 and 
has applied for a manufacturing license. 
Halso is building the 4-5 passenger P. 
1361 amphibian known as the Roval 
Gull in the U. S. 

Production of Bell 47 helicopters by 
Agusta offers an e.iample of technical 
and commercial collaboration with 
American industry. First Agusla-Bell 
47 helicopter was deliiercd in Septem- 
ber 1954- In 1955. fifty were turned 
out and 131 in 1956. Production now 
has risen to 25 helicopters pet month. 
Most are exported. 

Agusta helicopters are exported to 
European countries and their posses- 
sions, on which the agreements witli 
Bell allow free competition. 

For tlic first time, Ifalv’s missiles 
were sold on foreign markets. In com- 
petition with French, Swiss and Cer- 
man-Spanish industries, the Stacclrini 
Aironc air-to-air missile weighing 22 
lb. won a contract from japan. 

New undertakings planned by the 
Italian miarion indirstn, for the more 
important of which tfie Government 
has appropriated about S35 million for 


grants in aid. include these types: 

• Macchi MB326, a jet training plane 
fitted with the British Viper engine; 
500 mi.; speed 450 mph. 

■ Amphibious twin-engine turboprop 
1’. 155 built at Piaggio for air-sea rescue 
or for anti-submarine warfare. 

• Turboprop military transports now 
being studied bv Piaggio and Savoia 
Marchetti. 

• XI helicopter designed for .Agusta to 
carry eight passengers in addition. 

Most Italian fighter squadrons have 
been provided with F-84Fs and F-S6Ks. 
This has bear made possible by .Ameri- 
can aid equal to 5160 million for air- 
planes alone. 

Because of low military appropria- 
tions, Italian fighter pilots hiwe been 
able to fly about 70% of the standard 
established for NATO. 

The Italian Air Force now consists of 
three air brigades of fighter-bombers in- 
corporated in the Fifth .ATAF and pro- 
sided with F-84Gs and F-84Fs; a 
tactical reconnaissance ait brigade also 
with the Fifth AT.AF and prosided 
with RI'-84Ks; an all-weather fighter 
air brigade provided with F-86Ks; an 
intctceptot fighter air brigade provided 
svith Canadian-built Sabres; a squadron 
of figlitcr interceptors in Fiat Vam- 
])i:cs; an air brigade of transports using 
C-119s; two anti-submarine groups in 
Harpoons. There arc also some squad- 
rons of Bell 47 helicopters. In all, I.AF 
has over 700 planes, an increase of 
25% over 1955. 
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"When It’s Time To Go. 



*tfi PAC’s Engine 
Overhaul Shops, 


It Goes*’’ 


• JAPAN 


Japan Air Force Grows 
With Aid From USAF 


PAG ADDS JETS TO ENGINE 
OVERHAUL PROGRAMS 


By Dan Knizmaii 

Tokyo-Japaii’s tlirce-ycat-old Air Self- 
Defense Force was con\crtcd in 1956 
from a preparaton’ noii-oponitional or- 
ganization into a full-fledged defense 
arm. It cinbraecd 5 19 planes at the aid 
of the year, compared to 525 in 1955. 

This increase, while mostly from 
US.AF contributions, included 26 
T-53A jet tr.iiners and four F-86F 
Sabre jets assembled in Japan under a 
program to provide 180 home-made 
aircraft of each model by mid-1958. 

Japanese air officials arc not satis- 
fied with this progress. Thcr' arc 
hampered in their development pro- 
gram by the lack of funds and a dclav 
in construction plans for new airfields 
resulting from politicallv inspired 
demonstrations against land appropria- 
tion for this purpose. 

The budget problem will be sliglith 
alleviated in 1957, as about 25%-5% 
more than last vear— of an espanded de- 
fense budget nail be devoted to the 
air force at the expense of the navv. 
The land obstacle is also expected to be 
osercomc. 

In any ease, the air force plans to 
spend one billion ven {$2.7 million) 
for airfield construction and expansion 
in Fiscal 1957. starting in April. 300 
million yen more than in 1956. I'hrcc 
new airfields svill be added to the four 
all-|apancsc and three joint U.S.-Jap- 
anesc bases now in use— Nittahara, in 
Kyushu (runwav; 7,000 ft-); Ihakuri- 
hara, near Tokyo (8,000 ft.), and Utsu- 
nomiya, neat Nikko (6.000 ft.). 

One old airfield— Shizuhama, near 
Nagoya (6,000 ft.)-wil1 be rehabili- 
tated. Runwavs mill be extended at 
Matsushima, near Sendai: Miho, in 
southern Honshu, and Komatsu, in cen- 
tral Honshu, Miho and Komatsu are 
U.S. bases, but they may be turned 
over to Japan this year. 

Last vear. onlv one new field was 
built— Yanome, near Sendai (5.000 ft. 
rummv). Hamamatsu, near Nagora. 
had its runu'ay extended to 8,000 ft, 

Parallel with airfield expansion, the 
JASDF fleet is scheduled to grow from 
519 to 779 aircraft by the end of 1957. 
Sabres arc likely to increase in num- 
ber from 138 to 275, T-53As from 98 
to 180, T-54s from 120 to 127. T-6s 
from 130 to 155, and C-46s from 30 
to 32. Personnel will probably increase 
from 13.000 (including about 800 
pilots) to more than 20.000. 

JASDK's first tactical fighter unit, 
the 2d Figlitcr Wing, was actis’atcd in 
September. It consists so far of 30 
F-86s- Tlic 1st Fighter Wing, a train- 
ing unit of 73 Sabres, is located at 


Over 18.000 aircraft engines, from the world’s most powerful types to lighter 
power-packages for private aircraft have passed through the overhaul shops 
of Pacific Airmotive. Airline operators and private owiters alike Iiave learned 
to rely on PAC's factory- overhaul methods, experience, and unmatched 
standards of dejieiuiabiUiy. PAC's production line techniques, skilled per- 
sonnel, and comjilete inventories of parts ami materials result in important 
savings in both lime and cost. 

It is xotf.wobthy that PAC is the first private organization to perform 
rework and modification (including test and calibration of accessories) of 
J-57 engines, leaving no doubt of PAC's leadership in the engine overhaul 
field! 


LONG-TERM contracts providing 
for overliaut of Pratt & Wliilncy 
R-2800-CU engines of the Flying 
Tiger Line and Slick Airways fleets 
hate been added to PAC’s DC-4 
engine overhaul contracts now in 
effect with these same carriers. This 
brings to eleven the number of air- 
lines who contract with PAC for 
engine overhaul. 

PAC TEST EQUIPMENT |.ro- 

duclion lia.s reached a new high in 
deliveries with faciiilies being 
rajiidly exjiamled at both the Lin- 
den. N.J.. and Burbank. Calif, 
niamifacluring plants. Whenever 
specialized engine and accessory 
lesi etiiiipmem is needed for en- 
tirely new uses, i*.\C’s engineering 
and production capacity provides 
the answer. In tfevelopmenl at 
P.AC’s Linden plant are entirely 
new lyjte.s of test and ground equip- 
ineiil fur jet engines. Currently. 
PAC is working with majetr airlines 
to provide test and ovurbsul equip- 
ment for tiieir jet itowered fleets 
now on order. One of the reasons 
why PAC has become America’s 
center for engine repair and over- 
haul is that inucii of the test and 



overhaul equipment used is of PAC 
design and manufacture — engi- 
neered to perform with accuracy 
and complete reliability. 
PACAERO Engineering Corp.. 
formed to continue tlie production 



An c.xample of PACs line a/ lest equip- 
mem is the combination fuel, tacuum. 
hydraulic pump and accessories test 
stand shown aboic, 

of the incomparable “Learstars” is 
another PAC contribution to the 
business and executive aircraft 
industry. In facilities covering over 
240.000 square feet at Santa 
Monica. Calif.. PacAero will con- 
tinue modification and rc-manu- 
facture nf all type.s of aircraft. 
PACAERO and PAC’s overhaul 

facilities provide aircraft overhaul 
and modification services not avail- 
able from any other source. 

PR.ATT & W HITNEY Aircraft 
Engine Forums will again be con- 
ducted under PAC auspices this 
year. Forums are scheduled for Den- 
ver (May 14). Burbank (May 17), 
Oakland (May 20|. and Seattle 
(.May 221. Operators desiring to 
attend are invited to write PAC for 
reservations and arrangements for 

/'or aircrajt operators who have 
specilic requirements, brochures 
eoverinpi all phases of PAC services 
— engine overhaul, airframe over- 
haul and remanufacture, accessory 
overhaul, test equipment and 
ground handling equipment have 
been prepared, ff'rite your nearest 
PAC plant; tell us your needs, and 
proper information uill be supplied 
prompil) 



Pacific Airmotive Corporation 

2940 HOLLYWOOD WAY, BURBANK, CALIFORNIA 
Branch Facilities: Chino and Oakland, Caiifornia; Seattle, Il'oshington; Denver, 
Colorado; Kaosas City, Kansas; and Linden, NJ. 

Subsidiary: P4CAERO EKCINEERIKG CORPORATIOK 
3021 Airport Avenue. Santa Moaira. Calif, 
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Six missile projects now use Clary-designed or Clary. 

manufactured controls as standard etjuipment-the ~ 
V Navuhe, Corporal, and four other classified projects. 

As Cla^ controls continue to prove themselves, their 
supreme reliability is becoming better known every day to 

guided-missile designers, and rocket and aireraft engineers. 

When precision and reliability are factors in your plana, please call on Clar> 
for complete services, including; ’ 

OCSIONINS AND TeSTiNO lo established '' '\ 

specifications and envelope drawings. ' AUTOMATIC 

CONTROLS 

rourproioiypeskelchesordrawings. DIVISION J 


TYPICAL CLARY 
MANUFACTURED CONTROLS 


Corporal 

Gyroscope 




r. AIRCRAFT AND Miea 


IILC COMFONtNTt 


• JAPAN 


Haniainat'iii. 'ITiird Fighter \\’ing of 
70 l'-80s will be set up at Matsusltiina 
next September, and tbc 4tli I'ightcr 
Wing of SO Sabre jets at Hy.ikurihara 
base in February 19?S. By 1960. the 
J.\SDF hopes to liinc Is wings com- 
prising 700 F-86s- 

Diminishing dependence of J.\SDF 
on U.S. aid is reflected in production 
Egiitcs of tlic domestic aircraft indus- 
try. In 1956, Ja[3an’s nine aircraft com- 
panics turned out planes, instruments, 
and parts valued at 2,161 million yen 
(S6 million) and did repair and o\’er- 
haul stiirk amounting to 1,942 million 
yen (S5.9 million). In 1957, produc- 
tion is expected to total 9.700 million 
\cn (S27 million), repair and ostrhaul- 
ing, 2.500 million yen (S6.9 million). 

Kxpenditnrc on research and experi- 
mentation by /apan’s three leading 
aircraft Companies— Shin Mitsubishi 
Heavy-Industries. Kawasaki .Aircraft, 
and I'nji Heavy-Industrics-wil! jump 
from Sl.l million in 1956 to S1.6 mil- 
lion in 1957. Investment in cxpmsioii 
bv all compmies-6,269 million ven 
(S17.4 million) last ycar-is, on tire 
other hand, likely to drop this year to 
4,254 million yen (SI 1-7 million) due 
to reduced need of new facilities. 

• Kawasaki’s assembly of T-58As is 
cxixrctcd to increase from 27 in 1956 
to 99. Dumcstic mumifacturc of parts is 
proceeding at a slosvct rate than antici- 
pated due to the inexperience of the 
ten Japanese firms now turning them 
out with technical aid from U. S, com- 
panies. Kawasaki hopes to increase its 
output of Bell 47-G2 helicopters from 
20 to 30 this year. It also figures on a 
boost in overhaul orders for jet engines 
from SI .6 million to S2 million, and 
for airfiamcs from S500.000 to S700.- 
000. fCiwasaki spent about S4 million 
last vear on expansion facilities. 

• Shin Mitsubishi is scheduled to as- 
scmhle 107 F-86s this vear. as com- 
pared to four last year, when the assem- 
bly project got under wav. It plans to 
start repairing and overhaiilii^ F-100 
engines and bodies for the USAF this 

It hopes to assemble and manu- 
facture tni.s plane in the future. Mit- 
subishi earned S1.6 million in 1956 
from the overhauling and siibiissemblv 
of about 100 F-S6 airframes. It s|Kiit 
S9 million on expansion last vear. 

• Fuji licaxT Industries inaiiufactured 
26 T-34s in' 1956. will prolnbly turn 
out 22 this year. This firm is conecn- 
trating much of its cnergx to produc- 
tion of the T-IFl light jet trainer. I’rc- 
liminaty |)roducti(in tests have been 
completed, and actuii! manufacture of 
this domestic design starts soon. De- 
fense Agenev has ordered four. 

Fuji also contracted with the U.S. 
Air Force for the manufacture of 24 
LM Liaison planes. Production will 
start in September, with the whole 
order due to be comnleted bv .April 


1958. Fuji spent a total of about SI. 3 
million on plant expansion in 1956. 
Another S1.4 million will be expended 
in the next two years. 

• Sliiiimciwa Industry Co., .1 smaller 
firm, is hoping to start assemble this 
year of the P2V-7, though government 
may not liavc the funds yet. 

Ishikawajima Ileasy Iiidustrics is cx- 
pandin| facilities for the manufacture 
of J47 jet engine parts, which will st.irt 
in June. The firm max produce tlic en- 
tire engine for the F-S6Fs in the not-tao- 
distant fntiirc, I'hc N'ihon Jet F.nginc 
Co., jointly established bx fixe com- 
panies in 1953, xx-MI turn out for tlie 
Defense Agency this year three J> jet 


engines, improxed x-ersion of fOl. 

riic Defense .Agcncx has set aside 
SI. 5 million to push Japan's guided 
missile research plan in 1957. This sum 
includes SI million for the purchase of 
an Ocrlikoii guided missile from 
Switzerland, and SI 50,000 for the pur- 
chase of 400 air-to-air rockets from 
Italy. 'I'hc first firing tests of Japanese 
midget guided missiles took place last 
June. Plans are undervay to test a large 
missile, complete with special features 
of the Clcrlikon, this year. Air-to-air 
rockets, similar to the Italian tvpc, will 
also be made in Japan this yc-at to Muip 
F-S6s. I’hc missiles and rockets xx ill be 
produced xvith American aid. 
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‘September 1949. AVIATION VfEEK c- 

First magazine to recognize the growing importance 
of electricity — electronics in aircraft and missiles, 
AVIATION WEEK also saw the need for a new word 
to describe such applications in the industry. First too 
in building a competent staff of graduate electrical 
engineering editors to report the progress and devel- 
opments in this newest technical field in the industry. 

In a brief seven years, “AVIONICS” has become 
accepted by Funk & Wagnalls Dictionary and is a 
widely used word both within and outside the Avia- 
tion Industry. 

For example, the Navy Bureau of Aeronautics re- 
cently formed an Avionics Division. Companies like 
Bell Aircraft, Emerson Electric, General Precision La- 
boratory, John Oster Manufacturing Co., Simpson 
Electric, and Sylvania now have Avionics Divisions 
or Laboratories. New companies like Avionic Prod- 
ucts Engineering Corp.; Consolidated Avionics Corp. 
use the word in their corporate name. Many others 
use the word Avionics in their advertisements and 
literature. 


And wherever you sec the word “Avionics” 

you have concrete evidence of AVIATION WEEK’S 

tremendous influence among engineering-management people. 
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• NEWS OF THE WEEK 



Industry Responds to Austerity Budget 


On the West Coast, there luvc Isccn 
readjustments in the Xavaho missile 
IJrograms. 

• Lockheed Aircraft’s Marietta, Ga., 
plant is cutting its personnei bs about 
1,000 tt'orkeis. Ilic reduction lx;gan 
last October and «ill be completed by 
July 1. It is attributed for the most 
]aart to the phasing out of B-47 pro- 
duction. 

Mountiisg Political Pressure 

Er’idence of moiintiiig political pres- 
sure to sab'jge at least some of the 
US.Al' program destined to suffer under 
the proposed budget came with the an- 
nouncement that the Douglas C-1’2 
ina> be terminated. The Pentagon an- 
nouncement was made after a visit to 
US.AF Scerctarv Donald ,\. Quarles by 
an Oklahoma delegation led by Demo- 
cratic Sen. A. S. Alike Monroiic^ The 
C-H2 wa.s to have been built at the 
Douglas Tnki plant. 

Top-level USAh' officers were cni- 
. barrassed by an earlier lowcr-echclon re- 
lease of facts on the C-H2 and photos 
of the niockup at a time when tiic 
new budget includes almost no money 
for transport-tv pe aircraft. The ad- 
ministration has been reluctant to di.s- 
ciiss Ibis possibility, particuiarly in view 
of testimonv made during the airpower 
investigation bv the Senate .Air Force 
-Subcommittee last summer. 

.At the hearings, Armv officers said 
ibev expected new planes, the Douglas 
C-1 '1 and C-1 IT to replace the C-1 24 
for strategic lift requirements. They 
said US.AF’s present airlift capability 
is inadequate for Armv purposes and 
indicated tliat it can be improved only 

through the addition of new and larger 

planes. 

Future of Tulsa Plant 

Sccretar' Quarles assured the Okla- 
homa group that USAF and Douglas 
will find some vv-ay to keep the com- 
pany’s Tuls.1 plant in operation. There 
was speculation that it might he used 
to build B-?2 wing sectinns if Congress 
foree.s an increase in the rate of pro- 
duction of the big jet bomirct. Douglas 
also presumably could move some of 
its commercial orders to the plant, but 
its militarv- backlog now appears to 
depend primarilv on Navv support. 

USAF has about Sdi million invested 
in the C-152. plus another S12 million 
laid out for facilities on the project, 
lire original Air Force program called 
for two protntvpcs to be ordered from 
1958 funds. 

Ill other areas, there were no re- 
ports of pcrvonnci lavoffs from McDon- 
nell Aircraft nr Lockheed's California 
plant despite the possibiiilv that the 


AA’ashington — Imminent contract 
witlidrawais and re.icljustiucnt of labor 
forces resulting at least in part from 
tile proposed h’iscal 19S8 austerity 
budget began to be felt by both the Air 
f orce and airaaft industrv last week. 
There were tliesc manifesbitioiis: 

• USAF indicated that the Douglas 
C-1’2 transport project will not be 
continued despite both .Ait I’orec and 
Army reliance on its airlift capability in 
an age of nuclear warfare. Production 
prospects fat the smaller Douglas C-Bv 
are equally dim. 

• Republic Aviation Cotp., Famiing- 
dale. L. 1., announced that 4.000 pro- 
duction workers vviU be discharged be- 
tween Marcli 1 and June 1- Tlie com- 


panv’s F-S4F goes out of production in 
-August, and there is no indication tiuit 
the new F-105 project will be con- 
tinued. 

• WcstinglioHse Gas Turbine Division, 
Kansas Citv, released more than sOO 
persons from its engineering offices. 
Slost of these, a spokesman said, were 
clerical and other non-engineering per- 
.sonncl. I’hc company is moving some 
engineers to its Pittsburgli plant. 

• North American Aviation. Inc., will 
reduce its jxivroll at Columbus, Ohio, 
Downey and Los Angeles, Calif. Bv 
.April, 450 cniplovcs will l)c cut from 
the Columbus operation, where work 
on the F|-T T-2S and F-IOOD will be 
compieted by the end of the year. 


MOCKUP of Douglas C-B2 is probably oil that USAF or live Army ufll ever see of this 
100,000-lb- payload transport. Facing a budget with no funds tor transport aircraft, the 
Ail Force is expected to abandon the project. Pbns called for speed in excess of 460 niph., 
niaximoni overload takeoff weight of mote than 500,000 lb. The turboprop aircraft, a kev 
item in fiihirc miiitary logistic planning, was to be built at the Douglas Tulsa plant. 
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"FLYING" ejeebon seat fot Mach 2 has stub wings, wind deflector and vcitica! fins. 


New Ejection System Cuts G-Load 


McDonnell’s F-IOIB and Lockheed's 
1-104 vvill suffer some degree of slow- 
down, because of budget considerations. 

The aircraft industry lias not faced 
such difficulty iu laying plans for the 
future since before the Korean war- 
Vcntagoii officials can be of no help, 
pending congressional action, and some 
degree of turmoil is certain to continue. 
Convair and Boeing .Aircraft a|)pearcd 
fully confident of tlieir ability to con- 
tinue at full force, Tlic stock market, 
for the most part, reflected Washing- 
ton speculation on how available US.AF 
money will be spent. 

Industry spokesmen said the present 
lavoffs will do almost niithing to relieve 
the shortage of engineers and skilled 
workers. Even Republic, laying off 
4,000 workers, is Still liiring engineers. 

,At a forum on the manpowa prob- 
lem held here as part of the Second Na- 
tional Jet Age Conference of the Air 
Force Assn., Lt. Gen. Clarence S. 
Irvine. USAF Deputy Chief of Staff 
for Materiel, warned the industry that 
USAF expects it to solve its own prob- 
lem in this field. He added the cus- 
tomer will not tolerate hoarding of tal- 
ent. The cute for this, the General 
indicated, will be to have the cost of 
overmanned engineering staffs disal- 
lowed on USAF contracts, lie said the 
Renegotiation Board will support USAF 
in this attitude. 

The demand fot talent, Gen. Irvine 
said, is immediate and it will increase, 
but it is the highly trained specialist 
and technician that will be in shortest 
supply. 

USAF’s requirement for reliability, 
tlic increased complexity of weapon svs- 
tems and the shift to missiles from 
manned aircraft arc factors in Gen. 
Irvine's confidence that the industry’s 
manpower requirements vvill not dim- 
inish. Tlic shift, he indicated, is one of 
emphasis, dictated by the increasing 
importance of tcchnoiogv. 


CF-105 — 1,600 ni|)h. 

Ottawa— Performance details of Avio 
.-Viiccaft’s CF-105 interceptor specify a 
specif nf 1.600 niph. and a ceiling of 
63.000 ft. which it will be able to reach 
in 3-4 min. 

Die della wing interceptor, christened 
the .Avio .Arrow, will be powered by two 
Orenda Iroquois eivgincs. rated .at 20.000 
lb. thrust and at 30,000 lb. with after- 
burner. It wall weigh about 68.000 lb„ 
twice that of the Avro CF-100. and it 
will fly three times as fast as its predeccs- 

Air Marshal Roy Schnon. Chief of the 
.Air Staff, who revealed the figures in a 
s|>eceh to the Air Cadet League of Can- 
ada. said the CF-105 would make its fitvt 
flight this year. 


Hurricane Mesa, Utah— Air Research 
and Development Command is com- 
pleting full-scale model tests of a super- 
sonic ejection system designed for Mach 
2 speeds and both liigli and low-alti- 
tude bailouts. 

Developed by Lockheed .Aircraft 
Corp. and adaptable to most of US.AF’s 
jet fighters, interceptors and bnmbcts, 
tlic scat is undergoing tests at the super- 
sonic Military Air Research Track hcre- 
Locklieed says tlic seat will reduce the 
G load after bailout by about 50%. 

Staiilcy Aviation Co., Denver, has a 
contr.ict to build six test .se-ats. and first 
production models are sclicduled to he 
available by mid-1937. Among the sys- 
tem’s features: 

• Vertical fins which extend eigiit 
inches from the seat back and run the 
full four-foot Iciigtii of both sides. Vanes 
give seat yaw stability, enabling occu- 
)iant to be always facing forward. 

• Stub-like wings 12 in. long and eight 
inches wide located on cither side of the 
seat. The wings have an aaodynamic 
wing-loading factor slightly higher tlun 
the stub wing of the F-104A. 

• Steel wind deflector mounted on a 
four-ft. boom in front of the pilot. 

Prior to flight, the crewmember con- 
nects liimself to the seat-attached para- 
chute by means of a spcciallv designed 
harness. This is what happens when 
he puils the ejector ring; 

• Knee guards snap into position to 
prevent leg spreading and counteract 
effects of outward airload.s. 


• Arm support webbing jumps upward 
to prevent any outward movement of 
the arms. 

• Metal stirrups pull the feet close to 
the bodv imtil time for tlie crewmem- 
ber's separation from tlic seat, 

• Lateral head sup|X>rts clamp against 
the sides of tlic licimet to relieve neck 

• AVhen the seat clears the plane, a 
skip flow generator telescopes forward 
and the scat’s side vanes swing open. 

Automatic parachute deployment 
normally takes place when the indicated 
airspeed is less than 300 kt. and the 
altitude under 15.000 ft. A combina- 
tion barometer-airspeed indicator at- 
tached to tlic parachute automaticaily 
controls its opening. For lovv-spccd, 
low-altitude (as low as 400 ft.) escapes, 
the parachute opens immediately. 

White House to Use 
Bell H47-J Helicopter 

Washington— A\ 'bite House will take 
delivery on a Bell II47-J helicopter 
sometime near the end of March. Ini- 
tial use vvill be to ferrv President Eisen- 
hower between the executive mansion 
and Washington National Airport. 

T'hc Air Force will provide both the 
helicopter and crew. According to Lt. 
Col. William G. Draper, USAF aide 
to the President, it may be six months 
before Eisenhower takes his flrst ride. 

The four-place H47-J can cany a 
pilot and three passengers. 
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Airlines Will Sacrifice Power 
To Obtain Lower Jet Noise Level 


Wasliin^ton-Airlincs ate ready to 
siicnfice loss of jet engine power througli 
use of power-cutting noise suppressors 
r.itlier tnan risk a breakdown of airport- 
comnirinity rclations- 

'I’eniiing the noise nuisance of jet 
engines a major problem in flic air- 
lines’ future, Milton Arnold, Air Trans- 
port Assn, vice president, told the Ait 
i'orcc Assn.'s /et Age Conference here 
that the airlines will not begin jet tr.ins- 
l»rt scti’ice until turbine engine noise is 
tedueed to piston-engine level. 

•Arnold said a satisfactorv noise sup- 
jjrcssor that reduces the Boeing 707's 
noise to a level lower than that reached 
bv the DC-7 is "now in existence.” 

Gen. Thomas D. WTiitc, Air Force 
vice chief of .staff, told the conferetiee 
that the inilitari' cannot afford to cut 
noise and thus lower jet engine per- 
formance for "this would defeat the 
lerv ends we arc trying to achieve.” 

Gen. WTiite was optimistic oser the 
crcntual development of an effective. 
non-power<utting jet engine noise sup- 
pressor and said the Air Force is con- 
ducting a research and des’elopmcnt 
program toward that end. 

USAF-Comm unity Relations 

.Meanwhile, ho said, other measetres 
are being taken to strengthen enmmu- 
iiify-Air Force relations. Me cited the 
use of sound baffles at airports and the 
scheduling of engine nm-ups at times 
when noise is less bothersome as two 

boundary layer control, rei'crsc thnist 
-ind rcrfical takeoff aircraft are other 
developments that will diminish the 
in-flight noise nuisance, Gen. WTiitc 

He added; 

■'.As mis.silcs more and more replace 
aitnl.mcs. our noise problems should 
reduce in proportion.” 

He n-anicd, houever. tliat the sound 
of ict noise will be heard bi’ mote citi- 
zens as a result of a USAF program to 
disperse combat forces. 

Community Education 

Gen. foseph McNaniev. president of 
Coiivair Dii’isioii of General Dvnamics 
Corp. called for an educational program 
lo combat the noise jiroblem. He said 
"90% of any opjxisition that mai- de- 
velop in any communitv can be over- 
come with good communitv educa- 
tion." 

Gen. McNamcv outlined the educa- 
tional program being conducted liv 
Convair in cooperation with the Air 
Defense Command as a means of gain- 
ing mote favorable piililic acceptance 


of Convair's F-102A. He said the 
program assumed that "for the present, 
little could be done tcchnologieallv to 
alleviate the noise situation” and 'added; 
■'W’c could not eliminate the noise but 
we might create understanding ;ind 
tolerance for it.” 

I le said the program includes orien- 
tation tours of the Air Defense Com- 
mand headquarters at Colorado Springs 
and Convair’s plant at San Diego. The 
tour involves a cross-section of kev citi- 
zen.s whose influence on community 
attitudes and viewpoints is known. 

Both Gen. McNamey and Gen. 
White cited successes obtained in favor- 


Washingtod— Reasons behind three 
of the five major Boeing B-52 accidents 
thus far were outlined last w-cck bv 
Dudley Sharp, Assistant Secrctarv of 
the Air Force for Materiel. Causes of 
the other two have not vet been deter- 

In reply to inquiries by Rep. B, !■'. 
Sisk (D,-Calif.) and members of the 
Mouse Armed Services Committee, 
Sharp defended the 6-52's safetv record 
;md said it compares "favorablv” iii 
this respect with its B-30 aiid'B-*7 
predecessors. 

"'ITic B-A6 and ■B-t?," he said, “have 
both established enviable rccord.s as ef- 
fective strategic weapons and as safe 
operational aircraft. The accident rate 
of the B-'56 and B-47 is below the 
US.AI-' average. .At the same number 
of operational flying hours following 
initial introduction, the B-52 has an 
accident record which is comparable 
f.ivorablv with that record established 
by the fi-56 and B-d7." 

•■At the 1 5,500 flying hour level of 
operational flving. Sharp gave this com- 
parative report cm accidents— B-52. four 
fatal accidents and four aircraft de- 
stroyed; B-.26. three fatal ;iccidcnts and 
h'O aircraft destroyed; B-47. four fatal 
accidcivts and ten aircraft destroved. 

On the four B-52 crashes that have 
been investig.nfcd. Sharp reported; 

• Tlic first, which ocaircd in flight 
near Castle -AFB. Calif., on Feb. 16, 
1956. was dctemiincd to have been 
the result of a failure of the driving 
mechanism of an alternating eiirrcnt 
generator, "'niis mcclinnism," Sharp ex- 
plained, “is part of a a'lativdy new 
eoncept in aircraft ciiginceriii|" and 
"still may have areas where further ini- 
pmvcnicnt can be expected." ,\s a re- 
sult of an investigation of the ;iccidcnl, 
Sharp said I’ recommendations for im- 


ablc communitv relations at Truax l'‘ield 
in Madison. AV'isc.. where a fighter 
mlerec|>toi .squadron equipped with 
K-102s is based. 

.•According to Gen. McNamey, "the 
base has h;id no complaints since the 
F-102s arrived, although the flight pat- 
tern is dircctlv over the AA'iscoiisin 
Capitol." 

However, the Madison issue drew 
fire from the floor when M. .A. Skiildt, 
a civilian official of Truax l''icld. pro- 
tested the position of the lunw-.iv in 
relation to a heavily populated section 
of the citv. 

Skuldt said Triuix I'ield officials had 
been "surprised” to learn that appro- 
priated funds had been spent on im- 
proving the original ninwav rather than 
on a new ruiiw-.iy that would keep land- 
ings and takeoffs awav from the densely 
settled area. 


provement are being "cxpeditiouslv” 
acted upon. 

• Second B-52 accident, on Julv 24, 
also at Castle -Al'B. occurred during 
combat readiness training landings and 
resulted from a failure of a portion of 
the pneumatic drive which operates 
the |)lanc’s hvdraulic svstem. 

• The third at Castle ,AFB on Sept- 17 
occurred during flight. Investigation has 
not yet tcvcalcd tire exiict cause of tire 
accident. 

• Primary cause of tire fourth accident 
on Nov. 50. at Castle AFB, Sharp re- 
ported. "is assessed to be that the air- 
craft was inadvcrtcntlv flown info the 
ground at a critical point during flight 
with an abnormal nose down trim con- 
dition which the pilots did not or could 
not correct because of an unknown 
malfunction or distraction.” 

Details arc not yet known. Sharp said, 
of the most recent B-52 crash, near 
I/aring AFB. Me., on Jan. 10. 

Doolittle Reports 
On ICBM Problems 

Washington-Major problems involv- 
ing structures, configuration, propulsion, 
guidance and aerodynamic heating must 
he solved be'forc tlie intercontinental 
ballistic missile can become a practical 
vvo.ipon system, according to Lt. Gen. 
Jaine.s H, Doolittle, new chairman of 
the National .Advisory Committee for 
.Actonacitics. 

Doolittle, in a sprocli at an .Aviation 
W'ritcfs .Assn, meeting last week, cited 
the vital ncccssitv- of having the guid- 
ance svstem properly in phase with the 
duration of the ICBM's rocket motor. 
It is essential, he- .said, that the vve-irpon 
be properlv- pointed and traveling at a 
precise speed vvlie-n the fuel runs out. 


B-52 Accident Causes Detailed 
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If 1% of the propellent is not used, the 
missile may miss the target by hundreds 

For research into these areas, the 
NACA is asking for S41.5 million in 
new equipment in its Fiscal 1958 budget 
now before Congress. About half this 
amount is needed for facilities to carrv- 
on hvpcrsonic research, and it will take 
as much as three and one-half years to 
build them. 

French Cut U. S. 
Jetliner Purchases 

Paris— French I'inance Ministiy has 
authorized purchase by .Air France and 
two private Ftcncli lines of only 14 
American jetliners instead of the 23 


otiginallv requested. The move was 
predicted in Aviation AVeek (Feb. 4. 
P- 57). 

Under Ministrj’s rulins. Air France 
van place a new order for seven jets 
similar to transcontinental version of 
Boeing and Douglas jetliners or Convair 
SSO. 

Air France had asked permission to 
phicc an order for 14. Just which type 
Air France will order won't be decided 
for several weeks. Company’s original 
order for 10 long range Boeing jets is 
unaffected bv five new ruling. But its 
option cm an additional ciglit Boeings, 
which must be jiicked up this year, is 
subject to further discussion between 
.Air France and Finance Ministry. 

Ministrv’s ruling also limits jot orders 
aircadv placed by Transports .Acriciis 


Intcrcontincntaux (TAI). ;md Union 
.Acromaritime Dc 'Pransport (UAT). 

T.AI had ordered four Douglas 
DC-8s and U.AT five of the same. 
Under the ruling, TAI gets two and 
UAT gets two. Both companies intend 
to fight the Ministry's decision. 

Govemment's cutback in the jet or- 
ders is part of a general scheme to re- 
duce government expenditures, patticu- 
liirlv ill the dollar area. 

,A few weeks ago the influential 
l'■^cnch High Council for Commercial 
•Aviation recommended that, of the re- 
quest for purchase of 23 jetliners, .Air 
France should get ciglit. TAI should 
get two. and U.AT sTuiuld get three. 
For a total of 13, Finance Ministry 
then cut this reciimincndation still fur- 
ther. down to 11. 
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Gerfaul Mark II Beats 
World Climbing Mark 

Paris— I 'rcncli staKMJwned Nord Com- 
pany claims its Gerfaut Mark II light- 
weight interceptor has beaten the world 
record for climbing spceds. 

Gcrf.iut II. 6rst flown Jan. 23. is 
powered by Sneema Atar G with after- 
burner 'dcreloping about 10.000 lb. 
thrust. Record flight was made Feb. 16 
at French air force test base at Istres. 

Gerfaut II climbed to 6000 meters 
in I min. 22 sec.: 9.000 meters in 1 
■ min. 41 sec.; 12,000 meters in 2 min. 
I IS sec. 

I Official record is held bv British twin- 
I jet Canberra for same altitudes, respec- 
I tively, 1 min. 52 sec. 2 min. 25 sec.; 

I 3 min.; 7 sec. 

' Nord says its times may be altered 
slightly when final radar records arc 
known. It then plans to apply for offi- 
cial confimintion from Federation 
Aeronautique Internationale. 

Cumpanv also announced its Gerfaut 
II on another flight climbed to 15,000 
meters in 3 min. 35 sec. 

It is understood that during record 
climb speed of craft was 625 mph. Be- 
cause of climb angle Pilot Andre Turcat 
was unable to see out of the cockpit 
and made the run on instruments. 

Britain Reduces 
Its Armed Forces 

London— The Macmillan government 
plans to slash Britain's armed forces 
by 65.500 men during the 1957-58 
fiscal year. It would lease 804.500 men 
.ind women in uniform. 

Army would lose 42.000 officers and 
men, 40,000 of them from the 340,000 
troops now sersing in Furope, includ- 
ing Britain. It would cut armv strength 
to 443,000. 

Roval Na\’v would be reduced bv 
6.300' to 12i,'500. 

Roval Air Force would drop bv 17.- 
000 to 240,000, 

The budgets presented to parliament 
by Defense Minister Duncan Sandts 
cover the "first four or fisc months of 
the 1957-58" fiscal year, and come to 
a round figure of Sl.610,000.000- 

Chaneellor of the Exchequer Peter 
Thorncycroft in presenting his "little 
budget" to the House of Commons said 
details of Britain’s Defense Realign- 
ment would luue to await publication 
of the Defense WTiitc Paper. 

This is expected around the end of 
next month, prior to the full budget 
presentation. The militars' monev pro- 
posals outlined arc intended to gi\e 
the serx'ices working cash for the first 
few months of the financial vear, 

Thorneycroft’s "Little Budget" state- 
ment to the Commons was concerned 
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cliicflv with civil expenditures for Fiscal 
1'car 1957-58. He estimated than iit 
57.431,200,000. which is S308 million 
more than the original estimates for 
that period. 

Biggest chunks of the budgetary pic 
arc divided tliix was (change from the 
original 1936-37 budget in parcnthcscsl; 

• National Health Service; 51.470,000.- 
000 (tip SI 37 million). 

• Education: SU 30.000 (up $176 mil- 

• .Atomic energy: S275 million (up 
SSrs.8 millionl. ' 

• Welfare foods; S61.5 million (down 
S39.2 million). 

In presenting liis case to the gos'crn- 
ment, Tliotneyctoft was interrupted bv 
noisy, angry cointncnts from the I jbor- 
itc members. But he insisted that in- 
creasing civil and defense expenditures 
were imposing a burden on the ccem- 
nmy which the government could not 
ignore. He said it represented a threat 
to the Isigh level of public and private 
investment on which productivitv de- 
pended. 



for 

AIRCRAFT 

ELECTRONIC 

SYSTEMS 


The recencly formed MAYNARD LABORATORY has a nucleus 
of some of the country’s finest engineers designing and developing 
advanced coherent radar systems used in the navigation and guid- 
ance of supersonic aircraft. 


Russian Science Lead 
Predicted in 10 Years 

Washington— Russia will have the 
best scientists in the world and capture 
the technological Icadcrslun from the 
U. S. m'thin 10 vears. according to Dr. 
Eduard Teller, professor of phssics at 
the University of California and a 
builder of the first hvdrogcn bomb. 

Dr. Teller told the Second National 
Jet Age Conference of the Air Force 
Assn, that his pessimistic prediction is 
supported by these observations: 

cupy a high position in their society in 
both material things and prestige. 

• Scientific freedom of tlinught— not 
permitted in Russia for mans- vears un- 
der Stalin— is now encouraged and has 
opened the donr to new advances. End 
of restrictions has brought fast develop- 
ment in the past two years and the pace 

• U. S. scientists are looked upon as 
"li igh-brow" and lack the prestige given 
to people in other fields. Tlsis atmos- 
phere is not conducis’c to scientific ac- 
complishmen t. 

• Scientific education in the U.S. is 
lagging, largely because of a lack of 
inspirM teachers and pupils. 

Air Defense Groups 
Given Nuclear Missiles 

Washington — U. S.-based intercep- 
tors of the Air Defense Command arc 
being armed with" rockets carts iiig 
nuclear warhertds. Defense Sccrctais 
Charles E. Wilson announced last week. 
Name of the missile was not dis- 


The application of ELECTRONICS to the needs of the rapidly 
expanding AIRCRAFT INDUSTRY provides unmatched oppor- 
tunities for the engineer who wants challenging, interesting work 
with prospects of real progress. 

In addition to advancement possibilities occasioned by the expan- 
sion of our laboratory, Raytheon offers excellent starting salaries, 
periodic reviews for merit increases and liberal company benefits 
including subsidized graduate study programs, Our plant is located 
approximately 22 miles from Boston and offers a choice of urban or 
suburban living in beautiful New England. 

Reasonable relocation allowances and assistance in finding appro- 
priate housing are also provided. 

Our company is largely managed by engineers 
which creates an exceptional environment for our 
design engineering staff. At present we have need 
of men at all levels with experience and Interest in; 

RADAR SYSTEMS TRANSFORMER DESIGN 

CIRCUIT DESIGN ANALOG COMPUTER DESIGN 

ENGINEERING PHYSICS MECHANICAL PRODUCT DESIGN 
TUBE APPLICATONS ELECTRONIC PRODUCT DESIGN 

RELIABILITY TEST EQUIPMENT DESIGN 

MICROWAVE DESIGN TECHNICAL WRITING 

'' John J. Olivet 

lABORATORY 

^HlinCU^ p. 0. Bex 87, Muynant, Mast. 

Tel: TWinooks 7-2945, Ext. 245 
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closed in tlic statement designed to 
placate possible public concern over 
rumors tnat nuclciit weapons were be- 
ing stored at Ait Defense Command 
bases and carried on fighters. The Air 
Force indicated that the missile has no 

Presumably it is the Douglas Dine 
Dong, which has been rechristened 
since delivery to operational units 
started early last month. 

W'ilson said the missile will greatly 
increase the firepower of USAF inter- 
ceptors. He said the Atomic Energy 
Commission has tested the missile and 
prosed there is almost no possibility 
of accidental discharge invohing im- 
pact or fire. 

The secretary said nuclear warheads 
will later be installed on the surface- 
to-air missiles Nike-Hercules and Tabs. 

‘Changed Conditions’ 
Block Vertol Merger 

Hawthorne, Calif.— Proposed merger 
of Vertol Aircraft Corp. with Northrop 
Aircraft Inc. (AW Oct. 15. p. 31) has 
been abandoned. 

Action bv Northrop to halt negotia- 
tions after nearly fisc months of discus- 
sion svas attributed by officials of the 
two companies to these circumstances; 

• Failure of Piasecki Aircraft Corp. to 
sign documents placing its stock in a 
voting trust prior to a |oint meeting of 
the Vertol and Northrop boards on 
Jan. 16. 

This forced postponement of action 
on the merger. 

Frank Piasecki insisted to Aviation 
W' p.EK that he had signed the docu- 
ment. He did not say, however, that he 
had signed it prior to the Jan. 16 joint 
meeting of the tsvo boards. 

• “Changed conditions" which ap- 
[leatcd after the postponement. 

The "changed conditions" were not 
itemiz'xJ in statements issued by Don 
R. Berlin, president of Vertol and 
W'hitley C. Collins, president of 
Northrop. 

Howes’cr, it became known in mid- 
January that the Army has altered its 
procurement program to eliminate 36 
cargo helicopter companies and further 
follow-on contracts for the Vertol 
H-21C (AW Jan. 14, p. 30). 

A few weeks later, Nas-y's Bureau 
of Aeronautics awarded a development 
contract for a new utility helicopter to 
Kaman Aircraft, eliminating a Vertol 
design that was a strong contender in 
the competition. 

In a letter to Vertol shareholders. 
Berlin explained that Northrop insisted 
that stock owned by Piasecki Aircraft 
be placed in a trust because the com- 
pany would compete with the new con- 
cern. Piasecki Aircraft is headed by 
Frank N. Piasecki, ousted board chait- 
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Fuel Tax WrileolT-'s 

Wasliiiigtoii-Ofilce of Defense Mobili- 
effuTt to boost tbe production of litjiiid 

ODM said it'”nould consider "snilabilits 
of location and adcqiiacs of transporhi- 
tioii facilities in iclad'on to missiles 
projects." ODM s goal Is for delivers' of 
four billion cubic feet of liquid oxygen 
and liquid nitrogen. 


man of Vertol. and holds a number of 
militaiv contracts, several of fheni in 
the rotary-wing ficld. 

•As of a year ago, Piasecki Aircraft 
owned 105,797 shares of \'crtol com- 
mon stock and listed this as the com- 
pany’s principal asset. 

.According to Berlin, a second pre- 
requisite demanded by Nortliro|3 svas an 
agreement bv Laurence Rockefeller and 
his associatK that they would place 
their Vertol stock in a soting trust if at 
anv time in the future they acquired 
financial interest in a competing com- 
panv, 

Piasecki- Berlin Feud 

’Ihe Rockefeller papers were exe- 
cuted prior to the Jan. 16 meeting. 
The Rockefellers arc the largest Vertol 
stockholders and tlicy would lia\’c 
owned a substantial share of the new 
annpanv if the merger was consuni- 

I'’ailurc of the merger proposal and 
attribution of part of the blame to 
r'tank Piasecki ciimaxes a long period of 
bitterness and vituperative argument 
bets'cen tbe 37-ycar-old inventor and 
Vertol’s Rocke/clIcr-Borlin manage- 
ment. Piasecki quit the company, then 
known as Piasecki Helicopter Corp.. in 
Mav, 1935, and established the new 
Pia.sccki Aircraft Cor)>. 

Berlin Statement 

.About a year later, Vertol forced 
Piasecki to give up his scat on the board 
of directors because he was running a 
competitive business. 

In bis statement, Berlin told Vertol 
shareholders their annual report for 
1936 will show an all-time high in sales 
of more than S90 million. Net caniings 
after taxes, he said, will soar to S3.4 
niillion, more than twice the 1955 fig- 
ure of SI. 3 million. This is equivalent 
to S6.54 a share. 

Last previous high was in 1933, when 
earnings per share of stock equalled 
S3.75. 

Berlin said the backlog of orders at 
the start of 1957 was SI 17 million and 
that nperahons thi.s year will continue 
at about the same level as 1936, 
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On the inside... 



your opportunity in 

RCA AIRBORNE FIRE 
CONTROL ENGINEERING 


RCA puts you "on the inside" in the extremely rapid evolution of 
airborne fire control! You'll join the engineers and scientists who 
uphold RCA as a leader in advanced hre control systems for tomorrow's 
interceptors and hghiers. 

Among the most interesting and rewarding openings right now at RCA 
arc those for servomechanism engineers. You should have design, 
development or systems experience in any of these areas : 


Gyroscopics 
Simulation 
Magnetic Amplifiers 


Hydraulics 


Filte 


Precision Mechanisms 
Packaging and Miniaturization 
Sound System Analysis 
Circuitry 

Automatic Controls 
id Networks 


These creative career positions are open for both senior and junior 
engineers. Resourceful, imaginative engineering minds are needed to 
solve the overall problems of reliability and accuracy under extreme 
environmental conditions. 


Please send a resume of your education and experience to; 



Mr. John R. Weld 
Employment Mgr., Dept. 2-136 
Radio Corporation of America 
Camden 2, New Jersey 

RADIO CORPORATION 

of AMERICA 

Defense Electronic Products 




J 


Ross Replaced 

\t'ashington— Murray Snyder, former 
White House press assistant and an ex- 
perienced newsman, has been appointed 
.\ssistant Secretary nf Defense for Public 
•Mfairs. He replaces Robert Tripp Ross. 

gressional committee investigating his 


House Group Prepares 
New Industry Probe 

Washington— House Armed Services 
Inscstigaling Subcommittee is sched- 
uled to begin today a new, and long, 
scries of hearings on military aircraft 
procurement- 

initial testimony will come from the 
Armv. Navy and Air Force on negoti- 
ated contracts. This will be followed 
bv hearings on the procurement prac- 
tices of airframe subcontractors. 

Last year, the subcommittee, which 
is headed by Rep . Edward Hebert 
(D.-La.). completed lengthv hearings on 
procurement policies of the 12 major 
airframe manufacturers. 

Questionnaires already have been 
mailed to aircraft engine manufacturets. 

In addition to negotiated contracts, 
airframe subcontracting costs and air- 
craft engine costs, the subcommittee 
will also investigate policies on fixed 
price incentive contracts, standardiza- 
tion in the aircraft industry, lag be- 
tween the appropriation of funds and 
contract letting for aircraft and airstrip 
juving costs. 

Three More Airlines 
Ask for Fare Boosts 

TVashingfon— Three airlines an- 

nounced last week that they would join 
United Air Lines and Capital Airlines 
in asking the Civil Aeronautics Board 
for a 6% increase in p.issenger fares. 

Trans M'orld Airlines will file a pe- 
tition for a fare raise to become effective 
.Vpril 1- Both Delta Air Lines and 
Continental Air Lines have set April 15 
a.s the date they want their increases to 
go into effect. 

United and Capital made their bid 
for a fare boost earlier tliis month (AW 
Feb. 1], p. 43). In addition to the 6% 
increase. Capital asked for an across- 
the-board increase of one dollar on both 
first-class and coach tickets. 

Late last week, both National Air- 
lines and Northwest Orient Airlines in- 
dicated they may join the other carriers 
in petitioning for an increase. 

Pichirc Credits: 

290-P- A. Reuter; 290-291-Life; 347- 
M’ide World. 
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ENGINEERS 


G M's long-standing policy of decen- 
tralization creates unlimited opportunities for 


qualified Electrical, Mechonicol Engineers one 




iuVIONICS- MISSILE GUIDANCE 
- JET ENGINE FUEL CONTROLS - COMPUTERS 
- COMMUNICATION EQUIPMENT- CIVIL DEFENSE 
AVIATION -AUTOMOTIVE ELECTRONIC PRODUCTS 
ell offe r you personally, opportunitieB tliat Jemand 
investigation. To arrange personal, confidential 
interview in your territory, write today to 
Mr. Cecil E. Sundeen, 

Supervisor of Technical Employment 

AC THE ELECTRONICS DIVISION 

General Motors Corporation 


EMPLOYMENT OPPORTUNITIES 



THE HIGH LEVEL OUTLOOK 
FOR STRUCTURES ENGINEERING 

Martin is noio at work on the structural prob- 
lems of flight vehicles ranging upward in speed 
from Mach 2 to 25,000 feet per second ! 

These are the speed factors of two actual projects 
now being developed at Martin. If you are inter- 
ested in tomorrow’s problems of stnictural layout 
...stress analysis... vibration and flutter. ..multi- 
Mach heat resistance . . . and the most advanced 
work in structures testing, with the finest testing 
facilities in the world; 

Contact J. M. Hollyday, Dept. AW-4, The Glenn 
L. Martin Company, Baltimore 3, Maryland. 


M=r ~rM msm 

^ ^ i— ~n / r\yi <=> /=7 ^ 


FOR RATES 


About Classified 
Advertising, 

(Contact 

DL nicC.a,..jk(i 
Office you. 

ATLANTA, 3 

1301 Rhodei-Haveny Bldg. 

WA/nut 5778 

BOSTON, 16 

350 Pork Square 

HUbbard 2-7160 

CHICAGO, 11 

520 No. Michigan Ave. 

MOhowlc 4-5800 


CINCINNATI, 37 

1825 Yorktown Road 
Swifton Villoge, Apt. 2 


DALLAS, 2 

Adolphus Tower Bldg., 

Main & Akard Sts, 

Riverside 7-5117 

DETROIT, 26 

856 Penobscot Bldg. 

WOodword 2-1793 

LOS ANGELES, 17 
1125 W. 6 SI. 

MAdison 6-93SI 
C. F. MRrmOLOS 

NEW YORK, 36 

330 West 42 St. 

tOngocre 4-3000 


17th & Sansom St. 

Rittenhouse 6-0670 

H. BOZARTH 

ST LOUIS, 8 

3615 Olive St. 

.lEffersoo 5-4867 

SAN FRANCISCO, 4 
68 Post St. 

DOuglos 2-4600 
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Y ou're an idea men— as are all creative engineers. 

And like other thoughtful young men, you’re eager 
to lend wings to your visions. 

Here at Goodyear Aircraft, we offer an unlimited ceil- 
ing for soaring imaginations. Here wait boundless 
opportunities in your chosen field— whether it be air- 
ships, structural materials, electronic equipment, plas- 
tics, missile components- or countless other exciting 
and challenging activities. 

Here, too, is an atmosphere in which ideas can gain 
altitude. For there exist no barriers to individual 
thought and expression, no height which your inspira- 
tion cannot attain. And in fulfillment of their dreams, 
Goodyear Aircraft engineers can utilize the most mod- 
ern facilities, including one of the largest computer 


laboratories in the world, 

If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can he 
yours at Goodyear Aircraft. Our continued growth and 
diversification have required expansion of our engineer- 
ing staffs in all specialties at both Akron, Ohio, and 
Litchfield Park, Arizona. 

Salaries and benefits are, of course, liberal, And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are avail- 
able at nearby colleges. 

For further information on your career opportunities 
at Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 


rhey 're doing big things at GOOD/f EAR AIRCRAFT 

JTie Team To Team With in Aeronautics 
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EMPLOYMENT OPPORTUNITIES 


AC GUARANTEES ENGINEERS 



Mechanical, Electrical Engineers 
Mathematicians, Physicists 

THE ELECTRONICS DIVISION 

GENERAL MOTORS CORPORATION 


Your Opportunities With AC 

We guarantee you that your talents and personal 
interest will be heavily considered in placing you at AC. 

We will, togetlier, find YOU the best position, at 
the best pay and with the best potential. Initially, you 
will see enough of our activity, talk to enough of the 
best tnen in the field, to come to your own decision 
concerning your future. 


AC is an Outstanding Pioneer 

We have always pioneered in providing the best for 
our people and their families; jobs, wages, advance- 
ment opportunities, norking conditions, test and re- 
search facilities, engineering leadership “know how," 
job security, etc. G.M. Employee Programs are always 
above and beyond what are considered by Industrv 
as “normal" standards. It is why 99.077o ENGINEERS 

CT«v n/t-ru An 


What AC is Doing 

We are actively engaged in all phases 
of engineering activity . . . Basic Re- 
search, Design , . . Development . . , 
Product Engineering . . . Test En- 
gineering . . . Evaluation . . . Field 
Engineering ... on all types of air- 
borne etjuipment. This ranges from the 
Gun, Bomb, Rocket Systems, Bombing 
Computer Systems, Fuel Control Sys- 
tems and Communications Programs 
presently in the hands of our customers 


to the Basic Prime Research Programs in Inertial 
Guidance Systems for the Top Priority Programs of 
this country — namely, The Guidance Systems for the 
Ballistics Missiles. 


The Miracles at AC 

The United States Armed Forces, always planning 
ahead to protect us and our families, has long been 
engaged in the development of new and more precise 
marvels of engineering and production with which to 
safeguard yotir land and mine. Typical of this program 
has been the work carried on at AC. The Gyroscope, 
once but a child s toy, has been developed to provide 
the backbone of our "electronic brain” bombing de- 
vices. Realize, if you will, please, these “miracles.” 

1. Timing to the split second the speed of a turtle 
moving along Wilshire Blvd., in Los Angeles while 
standing at 42nd & Broadway in New York City! 

2. Measure heat from stars billions of 
miles away! 

3. Read the “heads” and “tails” of a 
dime standing on edge of a side- 
walk in your own home town from 
an airplane at 50.000 feet! 

4. Being able to accurately build (tob 
erances to a millionth of an inch) so 
ruggedly, that it would be compara. 
ble to building a television set which 
would continue to play even after 
being dropjwd from the lop of a 
skyscraper! 
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AC IMMEDIATE LONG RANGE NEEDS 

PRODUCT DEVELOPMENT ENGINEERING 



DESIGN 

Basic Inspiration . . . such as . . . should I use a servo 
motor, dry ice or rubber bands? In other words, the 
means to an end. The six questions to good engineering 
(why, what, who, when, where, how) systemized. From 
inspiration to layout. . . . Determination of physical 
space and how docs it work . . . from here to drafting 
where other members of the AC team take over. 


DEVELOPMENT 

Dealing with others . , , selling your ideas, explain- 
ing, aiding the drawing section to help bring about a 
model. EXPERIMENTATION . . . using basic prin- 
ciples applied lo ihe specific problem. Re-evalualion of 


PRODUCTION 

Model shop activities and things learned there pro- 
viding the practical answer lo your idea so that these 
products can be produced with a high degree of re- 
liability. maintain ability and quality. 

EXPERIMENTAL ENGINEERING 

Basic Research, using your inquiring mind to deter- 
mine analytically which will serve best — the servo mo- 
tor, the magnetic amplifier, the digital computer, or the 
rubber band. 

Once the proper device has fieen selected, the ability 
to specify requirements, desired characteristics, and 
establish performance criteria is the job of our experi- 
mental engineers. 


EQUALLY STIMULATING 
AND REWARDING 
POSITIONS IN; 

Environmental Engineering 
Manufacturing Engineering 
Manufacturing Supervision 
Field Engineering 

Reliability and Standards Engineering 


To Aid Y’ou i.n voi'r Professional .Aiivanckment 

We liave made available a Masters Degree Program 
(evenings) at University of Wisconsin, Milwaukee lo 
all eligible AC Engineers. In addition, we provide a 
full range formal and informal in-plant training pro- 
gram. 

P.S. The average age oj our firsl-Une 
Engineering Supervisor is 30.1. 



Send your resume today, in strictest confidence, and for immediate 
attention and consideration to our 

Supervisor of Technical Employ.ment 


AC THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 

FLINT 2, MICHIGAN MILWAUK.1E 2, WISCONSIN 
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Skgimm do at 

BENDIX PRODUCTS DIVISION 


VTO L 


AERONAUTICAL ENGINEERS 
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AIRCRAFT GAS TURBINE EXPERIENCE NECESSARY 


9 EXCEPTIONAL 
POSITIONS OPEN 

for Specialists 
and Supervisors 

SMALL AIRCRAFT ENGINE DEPT, 
of GENERAL ELECTRIC 



GENERAL^ ELECTRIC 


1000 WESTERN AVE., WEST UTNN, MASS. 











AVIATION 


25, 1957 










EMPLOYMENT OPPORTUNITIES 



A mo[or aircraft development and manufacturing firm located 
in the Mid-West has an unusool opening for a Chief Project 
Engineer on o new Jet Transport Airplane. Qualifications are; 
Engineering degree, 10 years heavy engineering experience 
on successful transport from preliminary design through pro- 
duction. This position would encompass complete engineering 
chorge of this new project. Solary open. Interested parties 
please send detail resume in confidence to 

P-4327 -Aviation Week 

520 N. Michigan Ave. Chicago 11, III. 


5TAVID ENGINEERS 
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CONTINENTAL AVIATION 

AND 

ENGINEERING CORPORATION 



Founded on Engineering 


Continental Aviation and Engineering Corporation 
was organized in response to the growing need for 
an engineering facility to conduct research and 
development work on interna! combustion engines. 
This subsidiary of the pioneer Continental Motors 
Corporation has made major contributions to power 
plants for military and commercial use. It has 
developed air-cooled horizontally-opposed and V- 
(ype engines, as well as an outstanaing family of 
gas turbines with wide potential utility in the air 
and on the ground ... To meet the need created by 
substantial defense contracts — both development 
and production — in this rapidly-expanding turbine 
field, CAE is enlarging its stall of technicians and 
engineers. To qualified applicants in the several areas 



. . . AERONAUTICAL ENGINEERING . . . MATHE- 
MATICS . . . ELECTRICAL ENGINEERING . . . 
ENGINEERING MECHANICS . . . PHYSICS . . 

. . . write for the booklet outlining CAE’s 
role in industry, its prospects for the future, 
and your role in this expanding program. 
Address C. D. Morris, Personnel Manager. 


of specialized knowledge listed below, it offers chal- 
lenging work, an excellent salary, pleasant working 
conditions and liberal salary benefits and an oppor- 
tunity to move ahead with a progressive organiza- 
Air conditioned oilices, completely equipped 
laboratories for all phases of engineering 
activities, as well as an outstanding tech- 
library, ate at the service of its staff. 

surrounds CAE with cultural, 
educational and recreational 
opportunities having strong 
appeal, especially to those 
raising families. As a place to 
live, as well as to work, Detroit 
is unsurpassed, 


CONTINENTAL AVIATION & ENGINEERING CORPORATION 

13700 MRCHEVAl AVENUE, DETROIT l», MICHIGAN 
SUBSIDIAftV OF CONTIHENTAl MOTORS CORPORATION 
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we want a well-qualified 

TRANSISTOR APPLICATION ENGINEERJ 

The expanding Avionic Division . . . with complete engi- 
neering, laboratory and production facilities . . . needs 
a man with these qualifications: 

Professional transistorized amplifier designing experi- 
ence, preferably for servo applications. Experience with 
I germanium transistory at elevated temperatures. Ex- j 
perience with silicon transistors and diodes. The ability A 
to analyze specific equipment and specification require- | 
ments and to design and estimate costs from them. ' 

Desirable additional qualifications: Experience with 
servomechanism design and construction, transistorized 
summing amplifiers, automatic control and controls for 
military and aircraft applications. Magnetic amplifier 
and transistor-magnetic amplifier experience. Working . 
knowledge of MIL-E-5200 and MIL-E-5272 specifications. 4 
We want a man willing to do a job and be rewarded I 
accordingly. For further details, write or phone Director l 
of Industrial Relations in strict confidence. / 



ElEnm-MECHAIIItlll ■■ 

ENGINEER 

ONE DEVELOPMENT 

PRESSURE SYSrEMS 



SALARY to *11,000 


The research and development lab- 
oratory affiliated with one of the 
world’s largest, most diversified and 


has an opening of unusual potential 
on its staff. 

Required: ME, EE, or physics grad- 
uate with 5 to 10 years’ experience 



Kesponsibililiea: technical direction, 
functional leaderhip and project inte- 
gration of three to eight engineers. 




Please forward a resume in full confidence. If you prefer, you need not 
reveal the name of your present employer. Write; 
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Some 


engineers 
prefer to live 
in the DARK 



TOP LEVEL 
POSITIONS 

Salary Range 

$10,0011 TO $20,000 YR. 

Jet Engine Experience 
• Aerolhermodynamics 


* Aeradynemics 



HELICOPTER PILOTS & MECHANICS 
JOB OPPORTUNITIES AVAILABLE 
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FIELD SERVICE 
REPRESENTATIVES 

for SNARK guided 
fli/jiife installations 


Comocl Mr. J. R. Wilhon, Employ- 

^ ^ORTIIROP 



technical representatives 


LE.AR, INC. is expanding ils lop notch 
Field Service organization to keep pace 
wilh increasingly widespread mililary 
acceptance of LE.\R flight control sys- 
tems and flight reference syslems. 

menis. .-\ssignmcnts may require Iravel or 
residence at assigned stations. Company 
orientation given prior to assignment. 



UNUSUAL OPPORTUNITIES 

Openings in HONOLULU 

can be found each week In the 

A a E MECHANICS 

EMPLOYMENT SECTION OF 

XADIO TECHNICIANS 

AVIATION WEEK 
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ELECTRONIC 

• SERVOMECHANISMS 

• FEED BACK TECHNIQUES 
• ANALOG COMPUTERS 
• SYSTEMS ENGINEERING 




SEARCHLIGHT 

SECTION 


FOR SALE 

We are owners. 

LEEWARD AERONAUTICAL 
SALES. INC 




YOUR ORGANIZATION 


p. o. Box 12 


V York 36. N. Y. 


WILLIAM C. WOLD ASSOCIATES 







SEARCHLIGHT SECTION 


SINGLE— MULTI-ENOINE AIICRAFT 
OWNEBS— CHIEE PHOTS— MECHANICS 


IMMEDIATE DELIVERY 



HAS FACIIITIES FOR YOUR AIRCRAFT NEEBS: 


“AIRCRAFT” 

ENOINEERINS REPAIRS MODIFICATIONS 

MAINTENANCE OVERHAULS CONSULTATIONS 


“ RADIO ■ RADAR ■ ARID PILOTS • INSTROMENTS ” 



‘APPROVED REPAIR STATION' 


INSPECTIONS-ll 


MINNESOTA AIRMOTIVE, INC. 


COMINGI TWIN.JET PRIVATE AIRCRAFT 



KEHOE AIRCRAFT 8509 67 Drive, Forest Hills 74, N.Y. 



STEWARD-DAVIS, INC. 

Cardano, Caliicrnia, U. S. A. 
Tele: FAeulty 1-3414 





LOCKHEED 

LODESTAR 


EXCELLENT MDIO 
WRIGHT ENGINES 

NEW TANK RESEAL 
DUAL FUEL SYSTEM 

AIRCRAFT SERVICE INC. 


CIXVCLASD HOPKIHS AIHPOBT 
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“SEARCHLIGHT” Is Opportunity Advertising 

—to help you get what you want— to help you sell what you no longer need. 

Take Advantage Of It For Every Business Want 

“Think Searchlight First" 
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Technicians, Draftsmen 
and Professional Engineers: 


advance with Avro 



design* 


opment 


Computer Programmers 
Aerodynamieisis 
Metaifurgicol Technicians 
Stress Engineers • Systems 
Engineers • Mechanical Engineers 
FiighI Test Engineers 
Cantrois Engineers 
Aero Thermodynamicisis 
Vibration & Fiutter Engineers 
Civii Engineers for: 

Siructurai Anaiysis, Tests, Design 
Computing Speciaiists 
Draftsmen & Technicians 


AIRCRAFT 

OFFERS OPPORTUNITIES FOR 
THESE PEOPLE— WITH OR 
WITHOUT AERONAUTICAL 
EXPERIENCE: 


All aspects of Engineering at Avro employ the 
latest scientific techniques, equipment and 
facilities, under the guidance of some of the 
world's finest technical and engineering 

Avro’s broad, diversified range of advanced 
aeronautical design projects allows technical 
and engineering people unexcelled oppor- 
tunities to utilize their ingenuity, initiative. 


imagination and creative abilities. 

Members of Avro's compact design team have 
more concentrated job responsibility resulting 
in more recognition for individual ideas and 
accomplishments. 

Write today for further information concern- 
ing yanr opportunities to work on design 
concepts at Avro which represent the most 
advanced state of your art. 



TOM SHAW, EMPLOYMENT AAANAGER 

im/rfp 

BOX 4004, TERMINAL 'A'. TORONTO, CANADA 
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nRORHB HARRIS’S IDEA HAD 
IVOBKBD. 



A BROCHVRE DBSrff/fl/yO 
THE HARRIS rOUPAHY X.VD 
ITS ACTIYITIES AHD FACILI- 
TIES IS AVAILABLE VPOH 
REQUEST TO: 

GENERAL OFFICES 
GEORGE S. HARRIS A CO. 

HILLCREST 
iriCIllTA, KANSAS 
OR TO THE DISTRICT SALES- 
BXaiyEERISO OFFICE 
NEAREST YOU: 

KANSAS CITY. HISSOVRI 

.SEATTLE. WASHINGTON 
DENVER. COLORADO 
FT. WORTH, TEXAS 
ST. LOUIS, MISSOURI 
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WITH A COMPLETE BENDIX SYSTEM FOR FUEL METERING AND ENGINE CONTROL 


When the piliit swings the lever from 
idle to emergency thrust — or back 
again — things must happen fast in the 
big jets. 

Hut not too fa.st! 

For, pouring it on, or cutting back 
faster than the engine can take it, 
spells disaster. The penalties are ruin- 
ous over-temperatures, compressor stall 

When the pilot orders a change in 
thrust, the Bemlix fuel metering and 
engine control system takes over, h'uel 


feed i.s automatically computed and 
scheduled. Geometric controls such as 
exhaust nozzle area and inlet vane 
angles are set. .•Automatically and 
instantly, engine response is crowded 
to the limit — but not beyond! 

Matched sets of Bendix components 
— pressure and temperature sensors, 
electronic ainpliliers, fuel metering 
units and engine control actuators — 
woik together as a sysleiii, spanning 
the length and girth of the engine. 

Bendix components, designed and 


engineered together, invariably give 
more efficient performance than any 
arbitrarily assembled system. 

.•And there is the further important 
advantage of having one source and 
having that source completely respon- 
sible for over-all dependable operation 
on the plane. 

So, when it comes to fuel metering 
and engine controls, think of a com- 
plete and integrated system. Then we 
suggest you think of Bendix and the 
Bendix Products Division. 


Bendix South Bend, 






King-sized aiuminum fuel tanks 

on a Fietcher production iine 


The 1700 gallon external jettisonable fuel tanks 
above are over 24 feet long, weigh only 750 
pounds, including pylons, and carry more than 
11,000 pounds of fuel per tank. These tanks, 
designed for the B-47, are examples of quality 
aircraft components produced by Fletcher 
Aviation Corporation — prime contractors to 
the military services. 

Aluminum sheet, castings, forgings and ex- 
trusions are used in these drop wing tanks. 
Strong, lightweight aluminum mill products 
from Reynolds are used extensively by Fletcher 
in fabrication of aircraft parts. 

Whenever aviation advances, Reynolds 
Aluminum advances with it. And Reynolds 


goes beyond meeting material specifications. 
Reynolds technical services contribute to cus- 
tomers’ design and engineering staffs— make 
Reynolds a part of many important industries 
rather than just a supplier. 

For details on how Reynolds can serve you 
—and for a complete index of Reynolds tech- 
nical handbooks and films — write to Reynolds 
Metals Company, P.O. Box 1800-TJ, Louisville 
1, Kentucky. 

For below mill quantities of AND sections and 
other aircraft shapes, contact our specialty aircraft 
extrusion distributor. Pioneer Aluminum, Inc., 
5251 West Imperial Highway, Los Angeles 45, Calif., 
Telephone: Oregon 8-7621. 


See “C/RCUS BOV”, Reynolds dramatic series, Sundays NBC-TV 

REYNOLDS ALUMINUM 


